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IN a previous report? on 95 cases of — tations. While etiologically more defin- 
lmonellosis seen during 1947 to 1952 _ itive, laboratory diagnosis required the 
t the Philadelphia General Hospital application of complex bacteriologic 
Blockley Division), attention was and serologic methods to specimens of 
rected to some of the factors which appropriate body fluids collected at a 
mplicate the diagnosis of these in- stage of the disease when these fluids 
tions. It was pointed out that diag- could be expected to harbor the patho- 
sis on clinical grounds alone was gen. Facilities for the performance of 
quently hazardous, in view of the such examinations might be lacking in 
tean nature of the clinical manifes- many laboratories, especially — the 
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smaller ones. The practical importance 
ot employing diagnostic antigens cap- 
able of demonstrating serum 
bodies resulting from infections in- 
duced by Salmonellae other than the 
classical typhoid-paratyphoid strains 
was illustrated by citing the experience 
with Group C Salmonellae. 
Information on an additional 75 
cases of bacteriologically proved 
Salmonella infections during the period 
January, 1953, to June, 1957, was ob- 
tained subsequently from a review of 
records at the same institution, and it 
is these data which form the subject 


was one and seven-tenths years, the youngest 
patient being 3 days old and the oldest 11 
years. Twenty-six members of the group were 
age 1 year or less, with ten of these having 
been born prematurely. Salmonellosis among 
these premature infants occurred at widely 
separated times during the period encom 
passed by the survey; therefore these cases 
do not represent a single outbreak of the 
disease In our nursery Forty-six pel cent ol 
the group were males and 86.5% were 
Ne groes 

In the adult group, patients ranged in age 
from 23 to 92 vears, with an overage age 
of 55.9 years. Seventeen patients 12.5% ) 
were 60 vears of age, or older. Among. the 
adult patients, 50% were males and 50% 


Negroc 


TABLE |] COMPARISON OF BACKGROUND DATA OF PRESENT AND PREVIOUS 
PATIENT GROUPS 
1953-1957 1947-1952 
lotal Number of Subjects 75 95 
Number of Adults 10 55 
Number of Children 35 (469 10 (42 
Adult Group 
Age Range 93-92 vears 12-85 vears 
Average Age 55.9 vears 14.7 vears 
Males 50 649 
Negroes 50 109 
Pediatric Group 
Age Range 3 davs—11 vears 9 davs—7 vears 
AverageAge 7 vears 1.4 vears 
Males 16% 509 
Negroes 86.5% 77.5% 


matter of the present report. Not in- 
cluded in the first study but included 
in the current one are results of anti- 
biotic susceptibility tests on cultures 
of the various Salmonella serotypes 
which were isolated. Data on the dura- 
tion of persistence of these pathogens 
in feces of patients following discharge 
from the hospital are also presented. 


Description of Clinical Material. Of the 
75 patients comprising the study group, 40 
were adults and 35 were infants and children 
(newborn to 12 years). The relatively high 
degree of susceptibility of individuals in the 
pediatric age group to Salmonella infection 
is again illustrated by the fact that 46% of the 
patients in this series fall into this age group. 


Among pediatric patients, the average age 


With respect to sex, there was no signifi 
cant difference among the patients compris 
ing the series. Negroes were encountered 
twice as frequently is white patients. How 
ever, this ratio corresponds to that of patient 
admissions to this institution and hence prob 
ably does not reflect a heightened suscepti 
bility of the Negro race to this disease 

As might be expected, there was a consid 
erable variation between the time. of onset 
ot symptoms in these patients and that of 
their hospitalization. Among the pediatric 
patients this varied from several hours t 
several days, while among the adult group 
the variation ranged from several days t 
the children was 
usually abrupt, whereas it was more gradua 


several weeks. Onset it 


in the adults. For convenience of comparison 
background data relating to the present an 
previous patient groups is shown in Table 1 
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The similarity between the two groups with .of the 75 patients comprising this 
respect to the listed factors is obvious. series. The sources of these isolations 


Analysis of factors dealing with seasonal : 
are shown in order of decreasing fre- 
listribution of cases seemed unwarranted in hegtherss 
view of the comparatively small size of the quency in Table 2. It will be noted 
series that within this series there were no 
positive isolations from cerebrospinal 
FABLE 2—SOURCES OF ISOLATION uid, although meningeal involvement 
Was suspected <¢ investigated in < 
—o is Susp cted and investigated in 3 
Source Cases q patients. 
aac 52 60.5 The 2 isolations from bile occurred 
Blood 13 15.1 in the instances of 2 known carriers, 
Pus y 10.5 one of whom was subjected to a sub- 
| 5 5 ° 
sequent cholecystectomy with negative 
put és ad 
Bil cultures resulting. Two positive cul- 
Ascitic Fluid | 12 tures (thyroid aspiration and cervical 
Cervical Culture 1.2 discharge) were incidental findings at 
thyroid Aspiration — | 1.2 biopsy. In both instances the cultures 
cae ielded Salmonella C strains, while the 
100.0 yield 


tissue specimens revealed carcinoma. 
Signs and Symptoms. The prevalence 
Sources of Isolation. A total of 86 of signs and symptoms in the entire 
positive isolations of Salmonellae were population of the series and in_ its 
made from one or more sites from each adult and pediatric components is 


rABLI PREVALENCE OF SIGNS AND SYMPTOMS OF SALMONELLOSIS 
IN ADULTS AND CHILDREN 
Series 1953-1957 Series 1947-1952 
(75 Cases (95 Cases) 
Prevalence Prevalence 
Adult Children Total Total 
Sign or Symptom q 
( ective 
Fever 67.5 71.3 69.3 $1.1 
Diarrhea 417.5 91.4 68.0 63.1 
Vomiting 30.0 34.4 32.0 34.7 
Dehydration PO 22.9 20.0 10.5 
Splenomegaly io — 4.0 4.2 
Roseola — 1.3 3.1 
Abdominal distention 10.0 8.6 9.3 2.1 
Subje ctive 

Abdominal cramps 22.5 5.7 14.6 21.1 
Chills 10.0 — a2 16.8 
Anorexia 25 2.9 2.6 16.8 
Cough 5.0 11.4 8.0 11.5 
Abdominal tenderness 20.0 2.9 13.3 8.4 
Malaise 2S 11.4 6.1 8.4 
Nausea 5.0 — 2.6 10 
Headache — — — 
Coryza — 2.9 1.3 6.3 
Weight loss 17.5 29 10.7 4.2 
Muscle pain 25 — 
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It is seen that fever 
and diarrhea were encountered most 
trequently in both the adult and pedi. 
atric groups, diarrhea being conspicu- 
ously more common in the latter 
(91.4%) than in the former (47.5%). 
The proportion of patients with fever 
was about equal in both groups, as was 


shown in Table 3 


the occurrence of vomiting. 

Further consideration of Table 3 
indicates that the prevalence of signs 
and symptoms observed in the group of 
patients upon which the current re- 
port is based is essentially similar to 
that seen in the earlier study group 
(1947 to 1952 

Mortality. The total mortality rate 
for the patients of this series was 20%. 
Table 4 summarizes what are felt to 
be the pertinent data in the 15 fatal 
cases. Since it is frequently difficult 
and occasionally impossible >to make 
categorical statements relative to pri- 
mary causes of death, we feel that the 
designation “clinical impression at time 
of death with associated disease states” 
is a more accurate statement than is 
“cause of death.” Postmortem examina- 
tions, while furnishing a tissue diag- 
nosis, may not indicate the extent to 
which the added stress of a Salmonella 
infection has contributed to the bring- 
ing about of the demise. In our opin- 
ion, there were only 4 instances in 
which death was attributable directly 
to salmonellosis (Cases No. 2. 12. 14. 
and 15). If the estimation of mortality 
is based only on these cases, then the 
fatality rate is reduced to 5.3% (3 adults 
and 1 child) 

The fact that the 2 pediatric deaths 
occurred in infants who were prema- 
ture births and that 11 of the adults 
who died were in the fifth decade of 
life, or older, corroborates the estab- 
lished impression that mortality in these 
infections is more likely to occur in 
the very young or in the older. 
debilitated individual (Bornstein and 
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Schwarz?, Edwards, Bruner and 
Moran’, Seligman, Saphra and Wasser- 
mann'', and Weil'?). There were 11 
fatalities in which the isolated Salmonel- 
lae belonged to serogroup B, and 2 
each belonging to serogroups C and E, 
respectively. The high number of S. 
typhimurium deaths (73.5%) is due to 
the high incidence of infection (38.72 ) 
with this type. 

In this series there were no fatalities 
which were associated with S. cholerae- 
suis, an unusual finding in the light 
of experience in. our earlier study. 
However, this is probably explic: able 
on the basis of the relatively small 
total number of cases in which this 
organism was the causative agent (8%) 
as compared with the number of cases 
(23) in our earlier series, an incidence 
of 24.2%. In a recent evaluation of 
somewhat less than 7,800 cases of hu- 
man salmonellosis, Saphra and Winter’? 
report an incidence of 4.4% of infec- 
tions with S. choleraesuis and, of these, 
20.3% had a fatal outcome. 

Clinical Aspects. In view of the pro- 
tean manifestations of salmonellosis, it 
has been suggested that the signs and 
symptoms encountered in these infec- 
tions be classified into several clinical 
svndromes which would facilitate arriv- 
ing at a clinical diagnosis (Bornstein 
and Schwarz", Felsenfeld®, and Selig- 
man, Saphra and Wassermann" ). With 
minor modifications, these are as fol- 
lows: (a) Gastroenterocolitis of vary- 
ing severity; (b) bacteremia or septi- 
cemia, with or without extraintestinal 
localization; (c) typhoidal syndrome; 
(d) carrier state. These syndromes can 
occur individually, simultaneously, or 
consecutively during an infection. The 
frequency of occurrence of these syn 
dromes and the Salmonella serogroups 
with which they were associated is 
shown in Table 5 for the two different 
study groups. It is seen that gastro 
enterocolitis was encountered most fre 
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quently (64.0 and 67.4%, respectively ): 


about three 


times as otten as cases 
with bacteremia or septicemia (22.7 
and 25.2%). The carrier state and 
typhoidal syndrome were seen only 
occasionally (4.2 and 9.3% and 3.2 and 


1.0%, respectively ). It is further appar- 
ent that bacteremic pa- 
tients without localizing 
manifestations is approximately equal. 


incidence 
with and 
In contrast to the close simil: irity be- 
tween the two study groups, as regi irds 
of the different clinical syn- 
is the significant difference in 
the serogroups which predominated 
each of the series. Of the 
prising the 1953-1957 series, a total of 
67 (89.5%) were 
Salmonellae_ of B and C. 
The former comprised 60% and_ the 
latter 29.59 
On the other hand, 
cases (85.29 
1952 
serogroup B 


incidence 


dromes, 
75 cases com- 


associated with 
serogroups 


of the total number of cases. 
while 81 of the 95 
comprising the 1947- 
were also associated with 
and C, 


Cal h ot 


series 
the proportion in 

these this 
é and 51.6%, respectively. 


which occurred in 


series WaS 30. / 


Thus, the 
acterized by 


more recent series was char- 
preponderance ot sero- 
with 


strains being in the minority. 


group B strains, 


serogroup C 
This rela- 


tionship was reversed in the earlier 
series. Since the two series are similar 
in regard to incidence of the different 
clinical syndromes and yet differ sig- 
nificantly in the proportion of the 
major serogroups associated with 
these syndromes, it may be concluded 


that strains of different serogroups may 
Ac- 


a similar conclusion is equally 


induce the same clinical syndrome. 
tually, 


applic ible at the serotype level, as is - 


obvious from consideration of Table 6, 
which shows that not only may differ- 
ent serotypes elicit the same clinical syn- 
drome but that one se rotype may elicit 
different clinical syndromes. T his em- 
phasizes the hazard which is associated 
with the attempt to identify a particu- 
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lar serogroup or serotype with a specitic 
clinical picture (Eisenberg, Palazzollo 
‘and Saphra and Winter’®). 
Several other points can be mentioned 


and Flippin 


in passing: first, a vreviously unde- 
scribed serotype was isolated from a 
patient in this series given the 
S. blockley Wasser- 


mann and Saphra‘ cholerae- 


and 
name (Friedman. 
second. S 


suis, though occurring less frequently 


in this current series (6 cases) than 
in the earlier one (23 cases), never 
theless was again demonstrated to 
possess high invasive and_ virulent 
properties (Eisenberg, Palazzollo and 
Flippin‘, and Saphra and Wasser- 


mann"), as exemplified by the occur- 
rence of the septicemia- like syndrome 
with increased morbidity in all cases in 
which this serotype was found. Finally, 
cases ot the series re- 
Salmonella 
types on repeated cultures. This experi- 


3 of the 75 


vealed two different sero- 


ence, while unusual, is not too rare 


and has been reported elsewhere 
(Saphra and Winter 

Carriers. Seven patients (9.37) were 
incidence 
which did not differ significantly from 
that of 


contrast, 


classified as carriers, an 


our earlier study (5.3%). In 


Seligmann, and 
1946, 


rate of 17.7%, a 


Saphra 
Wassermann!', in reported a 
which 
rate I 


carrier figure 
closely approximates the 15.5% 

porte d more recently by Saphra ail 
Winter'’. This difference 


pital ee Salmonella 


between hos- 
Typing Center 


carrier rate experience may stem from 
differences in size of study groups, 01 
material source, or both. Obviously. 


our statistics might not include results 
of examinations performed either upon 
patients following their discharge from 
the hospital or upon asymptomatic in 
dividuals 
detected accidentally. 

Prior to the late fall of 1955, patient: 
hospitalized with salmonellosis wer 
discharged only after three consecu 


whose carrier status was 
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tive stool specimens were found to be 
negative for these organisms. At that 
time this requirement Was waived in 
consideration of the acquisition of ad 
ditional facilities and personnel by the 
Communicable Disease Section of the 
Department of Health of the City of 
Philadelphia, which enabled it to fol 
low patients recovering from salmonel 
losis by means of a culture schedule 
which was more intensive and thorough 
than had 


These regulations required the exami 


prev iously been possible 


nation of feces from all cases of 


salmonellosis at weekly intervals for 
three consecutive weeks, beginning I4 
davs after the last 
to be 


examinations 4 and 6 months after the 


dose ot specilic 


therapy followed bv additional 
date of onset. If positive findings were 
obtained ifter 


was listed as a convalescent carrier and 


t months, the patient 


cultured tor one vear at bimonthly 


intervals. Lf positive cultures persisted 
then the patient was placed on_ the 
chronic carrier list, subject to prevail 
ing carrier requirements. As a_ result 


of this program, it has been possible to 
ccumulate some data® on the length of 
time that certain individuals mav con 
tinue to shed Salmonellae in their feces 
itter thev have become clinically well 
Nineteen of the 75 cases of the 
series were followed by serial cultures 
iwccording to this prescribed schedule 
Stool cultures from ten of these patients 
gative prior to the time of dis 


from the hospital and consis 


were rie 


tently remained negative during the 
entire tollow-up period. The length of 
time during which stools were positiv: 


in these patients during their hospital- 
ization varied from 1 to 51 davs with 
in average of 14.2 davs. Four patients 


were positive for only 1 day. 2 for 


Gays ind the rest in excess ot 20 d tvs 


Phe thors wish to 


Department of Health 


thank Dr AY | is] 


this phase of the study 


American Journal of the Medic 


Philadelphia Pennsvlivar 


al Sciences © May, 1958 
The hospitalization period for this 
group of cases ranged from 6 to 60 
of 28.3 davs. 
Phe Salmonella strains involved in these 


days, with an average 


infections were distributed as follows: 
S. indiana, S. derby, and S. typhimu 
inm (3 eack.) and S. enteritidis (1). 
The duration of persistence of posi 
tive stools after hospitalization among 
the other 9 patients ranged from 10 to 
604 davs, the average being 127.2 days 
Phe average length of the hospitaliza 
tion period for these patients was 3.5 
davs, with a range of from 8 to 77 davs 
The Salmonella 


these cases were 


involved in 
distributed as fol 
lows: S typhimurium 5) and S. san 


strains 


diego, S. newport, S. oranienburg, and 
S. enteritidis (1 each 

Antibiotic Susceptibility and Ther- 
apy. Data on in vitro susceptibility of 
62 different isolates to chloramphenicol 
the tetracvclines and streptomycin 
were obtained by means of a wet disc 
plate method in use in our laboratories 

Eisenberg and Wagner It was 
found that all strains were susce ptible 
to chloramphenicol, while only 50% and 
0.7 were sensitive to the tetracvclines 
There 


in association be 


and streptomycin, respectively 
did not appeal to be 
tween Salmonella serotype and antibi- 
patte m 

Unfortunately, the results of therapy 


in the current series did not vield to 


oti susceptibility 


analvsis anv more readily than did the 
the irlier 


practically the same reasons 


results ot and tor 
Perhaps 
foremost among these is the numbe 
antibacterial 


therapv. a 


and diversity of drugs 


constituting — the circum 
attributable to 
delay in arriving at a specific diagnosis 
Of the 64 patients to whom antiba 


terial drugs wer 


stance which may _ be 


idministered, 48 


iy. received more than one agent 


Acting Chief, Commur ble Disease Sectior 
iia, for making available the records pertiner 
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umong which were included sul 


fonamides penicillin, streptomycin, 
chloramphe nicol, the tetracvelines, and 
neomyvecih 


Among the 16 patients 
treated with a single agent, 12 (75%) 
received hloramphenicol. This agent, 
either alone or in conjunction with 
ther antibacterial drugs, Was em- 
ploved in the largest number of patients 
76.5% ) of those receiving specific ther- 
ipy. In general, it can be said that in 
those cases from whom a Salmonella 


train W isolated and identified rap- 


idly and specific therapy was instituted 
by the house staff on the basis of this 


ntormation and reports of sensitivity 


studies, good results were noted within 
everal days. That is to say, diarrhea 
iminished or cleared up completely, 
temperature returned to normal, and 
tool cultures became negative in most 
ises, all within 48 hours. However, 


esponses similar to these were also 
een in several of the 11 individuals 
treated solely by supportive means. 
Furthermore, other patients receiving 
olyantibiotic therapy, without benefit 
f guidance by sensitivity test findings, 
esponded just as dramatically. 

It is noted that among the 15 fatali- 
es in this series, 4 did not receive 
ecific therapy; while of the 11 who 
lid, 5 received two agents, one of 


hich was chloramphenicol in 3 in 


tances } received three agents, one 


which was chloramphenicol in 2 


stances, and 3 received four agents, 
ne of which was chloramphenicol in 

instances. Thus, in the group of 45 
itients receiving specific therapy com- 
rising chloramphenicol alone or con- 
mitantly with other agents there 
ere 6 fatalities (16.7%) as compared 
3 deaths among 16 patients (18.7%) 
whom this agent was not adminis- 
red as part of their antimicrobial 
erapy. This would suggest that chlor- 
iphenicol exerted little, if any, in- 
ence upon the fatal outcome of 


cases in this series. Recently, Mac- 
Cready, Reardon and Saphra* have 
pointed out that it is more than ques- 
tionable whether antibiotics have any 
place at all in the treatment of the large 
group of salmonelloses restricted to the 
intestinal tract (Am. Public Health 
Assn. ! 

Serologic Aspects. Laboratory exami- 
nations of blood sera for the presence 
of Salmonella-agglutinating antibodies 
were made by using a battery of diag- 
nostic antigens which included organ- 
isMs possessing the major somatic com- 
ponents characterizing serogroups A, 
B,C, D, and E, and the flagellar anti- 
gens a, b, c, and d. Unfortunately, a 
Hagella i antigen, useful in detecting 
antibodies indicative of infection with 
S. typhimurium, was not included be- 
cause it was unavailable at the time. 

Serum agglutinin studies were car- 
ried out on sera of 27 of the total 75 
patients (36%). Included among these 
were 5 pediatric patients ranging in age 
from 2 months to 8 years and 22 adults 
whose ages ranged from 26 to 83 years 
and of whom 10 were in their sixth 
decade or older. All the clinical syn- 
dromes mentioned earlier as occurring 
in salmonellosis and varying in severity 
from a mild gastroenteritis to a ful- 
minating typhoid-like septicemia were 
represented in this group. There were 
16 infections with Salmonellae of sero- 
group B; 11 of these were S. typhimur- 
ium, with the remaining 5 distributed 
equally among S. schottmuelleri, S. st. 
paul, S. derby, S. san diego, and S. 
heidelberg. Eight infections were due 
to Salmonellae of serogroup C, 3 in- 
volving S. choleraesuis, 2 S$. oranien- 
burg, and one each of S. montevideo, 
S. infantis, and S. muenchen-oregon. 
Finally, there were 3 infections with 
strains of serogroup D and E, two 
of these were S enteritidis and the 
third, S. give. 

In 20 of the 27 patients whose sera 
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were investigated for the presence of 
antibody, only a single such examina- 
tion was carried out. Among these, the 
interval elapsing between onset of 
symptoms and time of agglutination 
test ranged from a minimum of 3 to 
a maximum of 26 days, the average 
being 12.3 days. The sera of one-half 
of these failed to vield any evidence 
ot homologous antibodies, while in the 
other half the titers of homologous anti- 
bodies ranged from 1:20 to 1:5120, 
with 8 individuals showing titers of 
1:80 or higher. The time elapsing 
between onset of disease and perform- 
ance of antibody titer test. ranged 
from 3 to 26 days, with an average 
of 15.3 days in the serologically 
negative group and from 8 to 21 day S, 
with an average of 11.8 in the positive 
group. 

In the 7 instances in which serial 
serum agglutinin studies were per- 
formed, there was only one case in 
which these studies failed to reveal 
a rise or fall, at least of a fourfold dif- 
ference, in homologous antibody titer. 
This was a case of S. choleraesuis 
septicemia with localization; the first 
agglutination study was performed 12 
days after onset and the second one 
a week later. The time elapsing be- 
tween onset of disease and perform- 
ance of initial antibody titer ranged 
from 3 to 37 days, with an average of 
12 days, with the second titer evalua- 
tion being made on the average of 8 
days later (range 9 to 12). 

The fact that serologic studies were 
performed on only 36% of the total 
number of patients comprising this 
series and that even in these cases the 
proportion in which only a single de- 
termination was made (74%) exceeded 
that in which serial tests were done, 
renders it difficult to draw definitive 
conclusions regarding relationship of 
antibody formation to the many factors 
which characterize the study group 


(age, therapy, severity of infection, dif 
terences in time between onset. of 
symptoms and serum agglutinin tests, 
and the like ). Nevertheless, we gain the 
impression that in this series of patients, 
there was no correlation between mag- 
nitude of antibody titer and either dis- 
ease severity, type of clinical syndrome, 
or prognosis. 

It has been pointed out that the best 
evidence of infection with Salmonellae 
lies in the isolation and identification 
of the specific incitant. (Eisenberg, 
Palazzolo and Flippin’). The proba- 
bility of successfully accomplishing this 
is determined on many occasions, not 
only by the adequacy of the facilities 
and competency of the staff which is 
available for the task, but also by the 
ability to select for examination the 
body fluid or fluids in which the incitant 
is most likely to be present at a particu 
lar stage of the disease. Not infre 
quently premature institution of anti 
microbial therapy militates against 
successful isolation. Consequently, it 
is not surprising to encounter cases pre 
senting clinical evidence of salmonello 
sis, but from which a causative organ 
ism is not isolated. In such instances 
the examination of blood serum for 
the presence of agglutinating antibodies 
otten provides indirect evidence of in 
fection, particularly when serial studies 
demonstrate a significant rise or fall 
in titer. Demonstration of antibody als 
serves as corroborative evidence of 
salmonellosis in cases which yield posi 
tive cultures. Obviously, agglutinit 
studies have a definite diagnostic valu 
presumptive or confirmatory. This be 
ing the case, one wonders why serun 
agglutinin studies were requested i) 
only 36% of the cases in this series. Ob 
viously, there can be indefinite spec 
lation on this point, without reall 
learning the actual reason. Howeve 
an interesting clue is found in the dat 
dealing with the interval between tl 
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time a specific pathogen was first iso- 
lated and blood drawn for serologic 
tests. In 22 of the 27 patients (81.5%) 
whose blood was tested for antibody, a 
specific pathogen was isolated prior 
to the drawing of blood for serologic 
study. This interval ranged from 1 to 

days, with an average of 5.7 days. 
lf it is assumed that the series as a 
whole would have shown a similarly 
high percentage of successful patho- 
ren isolations preceding serologic test- 
ng, then it is likely that the need for 
liagnostic aid via serologic testing 
might have been thought to be aca- 
demic. It might have been argued that 


knowledge of a patient's antibody re- 
ponse was of minor significance, once 
in etiologic diagnosis had been estab- 
shed and specific treatment instituted 
therefor. While such a position might 
ot be criticized too severely by some, 
debatable whether such a course 
consistent with the principles of 
od medical practice, 
Summary and Conclusions. An anal- 
is of th clinics il and microbiological 
pects of 75 bacteriologically proved 
ses of salmonellosis, seen at the Phil- 
lelphia Gener: il Hospit il ( Blockley 
Jivision between 1953 and 1957 is 
resented. Wherever feasible, this ex- 


erience is compared with that derived 
om an earlier study of 95 cases be- 
een 1947 and 1952, as well as that 
other investigators. 
Of the various signs and symptoms, 
ver and diarrhea were encountered 
st frequently both pediatric and 
lult cases, diarrhea being more com- 
n in the former. The proportion of 
tients with fever and the occurrence 
| vomiting was about the same in both 
ups 
lhe series was characterized by an 
r-all mortality of 20%; however, if 
estimation of mortality is based 
ly on those cases in which death 
unquestionably attributable ex- 
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clusively to the salmonellosis, the fa- 
tality rate is reduced to 5.3%. Fatalities 
occurred among infants older 
debilitated individuals. In contrast to 
the experience in 1947 to 1952 series, 
in which most of the deaths were asso- 
ciated with infection by Salmonellae 
of serogroup C, morti lity in the prese nt 
study was associated with strains be- 
longing to serogroup B. 

Evidence is presented to support the 
view that any of the several clinical 
syndromes may be produced by the 
same or different Salmonellae  sero- 
types. This emphasizes the hazard 
which is involved in attempting to 
identify a particular serotype with any 
single clinical picture. 

The length of time that Salmonellae 
continue to be shed in the stools fol- 
lowing apparent clinical cure of the 
patient is variable. In those cases of 
this study where such information 
could be obtained, this interval ranged 
from 10 to 604 days, with an average 
significance of this 
experience in terms of public health is 
obvious. 


of 127 days. The 


In vitro antibiotic susceptibility test- 
ing of the 62 Salmonellae isolated from 
patients in the series revealed them to 
be uniformly sensitive to chlorampheni- 
col. About one-half of the strains were 
susceptible to the tetracyclines, strepto- 
mycin being quite ine ffective. No rela- 
tionship between serotype and _anti- 
biotic susceptibility could be detected. 
Despite the in vitro superiority of 
chloramphenicol, its clinical use, either 
alone or concomitantly with other 
agents, exerted little if anv influence 
upon the fatality rate. 

In comparison with earlier experience, 
the work-up of cases in this study is 
characterized by a relative lack of 
attention to the diagnostic value of 
serum agglutinin studies. A possible 
explanation for this is suggested. 
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SUMMARIO IN: INTERLINGUA 
Aspectos Clinic E Microbiologic De Salmonellosis 


E's presentate un analyse del aspectos clinic e microbiologic de 75 bacterio 
logicamente provate casos de salmonellosis, vidite al Hospital General Philadel 
phia ( Division Blockley ) inter 1953 e 1957. In tanto que possibile, iste experientia 
es comparate con le resultatos de un previe studio de 95 casos vidite inter 1947 
e 1952 e etiam con datos ab investigationes per altere autores 

Inter le varie signos e symptomas, febre e diarrhea esseva incontrate le plus 
trequentementetanto in casos pediatric como etiam in casos adulte. In casos 
pediatric, diarrhea esseva plus commun. Le proportion de patientes con febre 
c le occurrentia de vomito esseva cirea le mesme mm le duo gruppos 

Le series esseva characterisate per un mortalitate general de 20 pro cento 
ramen, si le estimation del mortalitate es basate super le casos in que le morte 
esseva attribuibile exclusivemente e sin dubita al salmonellosis, le proportion 
del casos mortal es reducite a 5,3 pro cento. Exitos mortal occurreva inte1 
intantes e inter patientes debilitate de etate avantiate. Per contrasto con le 
experientia in le series de 1947 a 1952, in que le majoritate del mortes esseva 
associate con infection per salmonellas del serogruppo C. le mortalitate in le 
presente studio esseva associate con racias pertinente a serogruppo B. 

Es presentate datos in supporto del these que cata un del varie syndromes 
clinic pote esser producite per le mesme o per differente serotypos de salmonella 
Isto sublinea le hasardo de voler identificar un serotypo particular per un 
specific tableau clinic. 

Le periodo de tempore durante le qual salmonellas continua esser excernite 
in le feces post le apparente curation clinic del patiente es variabile. In | 
casos in le presente studio in le quales ille information esseva obtenite, lk 
intervallo variava inter 10 e 604 dies, con un valor medie de 127 dies. Le 
signification de iste experientia ab le puncto de vista del sanitate public es obvie 

Tests in vitro del susceptibilitate de 62 salmonellas isolate ab patientes in | 
presente serie revelava que illos esseva uniformemente sensibile a chloram 


phenicol Circa un medietate del racias esseva sensibile al tetracvclinas. Strep 
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tomycina esseva inefficace. Nulle correlation poteva esser detegite inter le 
serotypo e le sensibilitate a antibioticos. In despecto del superioritate in vitro 
ce chloramphenicol, su uso clinic, tanto sol como etiam in uso simultanee con 
altere agentes, exerceva pauc 0 nulle influentia super le mortalitate. 

In comparation con previe experientias, le modo de investigation del casos 
in le presente serie es characterisate per manco relative de attention prestate 
al valor diagnostic de studios de agglutinina seral. Es suggerite un explication 


possibile pro iste tacto. 


SUMMARIO IN INTERLINGUA 
See page 532 for original article 


Le Variation Diurne In Le Excretion De Coproporphyrina Urinari (CPU) In 
Statos Normal E Pathologic 


Le excretion de coproporphyrina urinari (CPU) intra le 12 horas del die e 
del nocte esseva determinate in 129 specimens de urina ab 9 subjectos normal 
e in 99 specimens de urina ab § patientes hospitalisate con morbos acute o chronic. 
Le coefficiente de variation (C.V.) del urinas in 12 horas esseva clarmente plus 
basse pro le gruppo normal que pro le gruppo malade. Isto indica que le varia- 
tion del excretion de CPU pro periodos de 12 horas es plus marcate in subjectos 

Le variation del excretion de CPU esseva studiate in 104 consecutive specimens 
de urina de 4 horas ab 9 subjectos normal e in 94 specimens ab 10 patientes. 
Le coefficiente de variation (C.V.) esseva uniformemente e distinctemente plus 
basse in le gruppo normal. 

Super le base del excretion total de CPU in 24 horas, 2 del normales, 2 patientes 
in stato reconvalescente ab un acute injuria hepatic, e un patiente con cirrhosis 
haberea essite misclassificate. Tamen, super le base del variation in le excretion 
le CPU in periodos de 4 horas (C.V.), un classification correcte esseva possibile. 

Le estimation del excretion de CPU in 24 horas, obtenite per duplar un 
letermination pro 12 horas ha le mesme precision como un mesuration del ver 
excretion de CPU in 24 horas. In le absentia de prejudicios, le probabilitate de 
misclassificar un caso individual es le mesme si le excretion de CPU es mesurate 
pro le 12 horas de] nocte o pro un die de 24 horas. 

I] pare que le variation del excretion de CPU es un plus sensibile indice de 
in disturbate metabolismo de _porphyrina que le excretion total de CPU in 24 
loras providite que le quantitate del CPU excernite durante le intervallos de 
ollection non es troppo micre. Isto es specialmente ver pro individuos con 
listurbationes del metabolismo de porphyrina, proque in tal casos il occurre 
requentemente que un determination individual se tene intra le limites normal, 
in reguardo al duration del periodo de collection. 

Super le base del presente studio preliminari, il es stipulate que le coefficiente 
le variation (C.V.) in le excretions de CPU pro periodos de 4 horas es 30 0 
ninus in le caso de individuos normal. Ilo es 40 0 plus pro patientes con anormal 

ietabolismo de porphyrina. Valores inter 30 e 40 es indeterminate. 
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From the William Pepper Laboratory of Clit 


ical Medicine, Hospital of the University of 


of Pennsylvania Philadelphia, Pennsylvania 


PREVIOUS reports from this laboratory 
Fitch et al.*, Neefe et al, and Rein- 
hold*) emphasized the unexpectedly 
high incidence of abnormal hepatic 
function tests in ostensibly healthy 
blood donors in comparison with the 
incidence in a group of college students 
and laboratory workers who gave no 
history of gastrointestinal or hepatic 
disease. Subsequently, some of the 
supposedly abnormal tests were ex- 
plained by the regular occurrence of 
higher zinc turbidity measurements in 
Negroes than in whites (Rawnsley, 
Yonan and Reinhold*), and by the en- 
hancing effect of recent ingestion of 
fatty foods on the thymol test ( Rein- 
hold and Yonan'). Thus the incidence 
of abnormal hepatic function _ tests 
among blood donors is lower than that 
previously reported, but is still so high 
as to require explanation. The thought 
has occurred to us that abnormalities 
of hepatic function tests in subjectively 
healthy persons in some cases may 


°This investigation was sponsored by the Me 
ment Division, Office of the Surgeon General, 
presented in part at the Annual Meeting of the 
November 23, 1957. 


tPresent Address: Stanford Hospitals, Clay 


tPresent address: Veterans Administration 


York. 
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indicate latent o1 incipient disease of 
the liver or of other organs. For this 
reason we have examined periodically 
tor 5 to 6 years a group of blood donors 
in order to learn whether clinical dis 
ease occurs more frequently in persons 
with abnormal hepatic function tests 
than in persons with normal tests 


Materials and Methods. The hepatic fun 
tion tests employed in the study are shown 
in Table 1. This table is a revision of that 
previously published by Neefe et al... The 
methods employed are those described by 
Reinhold®. The thymol turbidity and thymol 
flocculation tests at pH 7.8 were omitted b 
cause these tests are less specific for viral 
hepatitis at this pH than at pH 7.55. The 
normal and equivocal values of the  zin 
turbidity test for whites and Negroes have 
been S¢ parately computed in accordance with 
the report of Rawnsley, Yonan and Reinhold 

Donors in whom all tests were normal at the 
time of first examination were classified as 
Negative. Those in whom one test fell in the 
range of the mean plus 2 standard deviations 
but did not exceed 3 standard deviations wer 
classified as Equivocal; those in whom two 
or more tests were within the latter range 


dical Research Branch, Research and Develop 
Department of the Army The material was 
Michigan Association of Blood Banks, Detroit 
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tests exceeded the 


r in wl 1 one Or more 

nean plus 3 standard deviations were classi- 
fied as Positive. The point scoring system of 
Fitch et al.2 has been modified as follows: 
The results of the cephalin-cholesterol floc- 


hours and 48 hours are 
those of the 


ition tests at 24 


averaged, nor are 


\ | rbidity and flocculation tests at pH 
1.900 so-called one minute and _ total 
bilirubin measurements are also treated 

| te tests 
It had been hope d that approximately one 
lred donors in each category would be 


r long term follow-up, but it was 


VALUE OI 


HEPATIC FUNCTION TESTS 51] 


the cells for measurements on the following 


day. Delay under these conditions has re- 


cently been found not to alter the measure- 
Reinhold!! ). 


histe ry 


ments significantly (Yonan and 


The 


physical examination 


examination included a and 


Results. The results of hepatic tests 
in individual donors were not always 
consistent. When the results reported 
previously are revised and are brought 
up-to-date in Table 2, it is seen that 
48% of the donors in the Positive Group 


in t to persu ice persons with normal tests 
participate in the undertaking. The actual Whenever examined had one or more 
rABLI CRITERIA FOR CLASSIFICATION OF HEPATIC FUNCTION TESTS 
Mean \fean 2 to 3SD 
Upper Limits Equivocal 
of Normal Range 
Si re 0.5 
One Minute Bilirubin 0.21 mg./100 ml 0.22— 0.27 mg./100 ml. 
| Bilirubin 1.10 mg./100 ml 1.35 mg./100 ml. 
Phymol Turbidity pH 7.55 5.5 units 5.6 6.6 units 
1. Thymol Flocculation pH 
7.55 QO. + 
| halin Flocculation 
»4 hours 0 
phalin I low ( ulation 
1S urs ] 2 t 
White 7.9 units 9.3. units 
Zi Purbidit 
— Negro 10.9 units 11.0 -12.7 units 
8 Urobilinogen 1.15 units 1.16-— 1.47 units 
Br sulfalein Retention 7.0% 7.1 -8.7% 
SD—St lard Deviation. 


bers were LO6 Positives, 24 Equivocals, 
31 Negatives. The totals differ slightly 
those given in a preliminary report® 
use of the change in the point-scoring 
tem, which has resulted in a greater num- 
r of donors with abnormal tests. 
The ji vidual donors were first examined 
d re-examined during the year 1951 to 
52. The policy was to re-examine each 
ior at least once during each of the suc- 
eding study years. Some of the donors, 
rticularly in the Negative and Equivocal 


roups, were available for examination only 


ur or five times instead of six. Donors were 
linarily examined late in the afternoon 
ior to the evening meal. They were in- 
tructed to avoid fatty foods on the day of 
mination. Blood for hepatic function tests 


is retrigerated overnight in contact with 


test measurements which exceeded the 
95% Confidence Limits. In 19%, the test 
results fluctuated between normal and 
the test results 
became normal and remained normal 


abnormal and in 33%, 


during the period of observation. In 
the Equivocal Group, 29% of the test 
results were continually abnormal; 42% 
fluctuated between abnormal and nor- 
mal; and 29% reverted to normal. By 
comparison, in the Negative Group, 
none consistently abnormal, 
but in 48% of the donors, the test re- 
sults fluctuated between normal and 
abnormal. It should be noted that a 


became 


| 
| 
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single equivocal test in the course of 4 
to 6 could 
classification as fluctuating 
In Table 3 the incidence of symp 
toms both systemic and abdominal are 
compared in the Positive 


examinations have led to 


Equivocal, 


TABLI FLUCTUATIONS AND 
TRENDS IN HEPATIC FUNCTION 
TEST SCORES 

Number and & of Donors 
Consis 
tently Fluctu Scores 
Abnormal — ating Becoming 
res Sc re VNegatit 

Positive 
Group LO6 5] 1S 90 (19 (353 

il 
Group } 7 (29 10 (42 7 (29 

Negative 
Group iS tS 
rABLI SYMPTOMS ABDOMINAIT 

AND SYSTEMIC 
Number of 
Grot Donors 
Positive (106 76 
Equivoc il (24 12 5 
Negative 3] 
rABLE 4.—CORRELATION OF SYMPTO\ 
No Symptoms 
Always Became 
Group Neg Neg Fluct 

Positive LO6 13 6 

Equivocal 24 5 

Negative 3] 13 5 
Totals 13 1S 


and Negative Groups. Among the com- 
mon systemic complaints were ready 
fatigability and malaise. The abdominal 
complaints were usually colic, flatu- 
lence, and an intolerance of some kind 
of food, most often fatty foods. It is 
seen that when the Equivocal and 
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Negative Groups are combined and 
compared with the Positive Group 
statistical analvsis shows X* 15.4 
and p 0.001. This difference in 


incidence is highly significant. 
The 


ol symptoms in 


distribution of the occurrence 


individual donors 
among those who always had negative 
scores, those who at first had abnormal 
which late 


those who had scores fluctuating be- 


SCOTeS became 


negative, 
tween normal and abnormal, and those 
who had persistently abnormal scores 
in the three groups are shown in Table 
1. Among the donors with symptoms, 
a greater proportion fluctuating 
or consistently than 


did the group of donors without symp 


abnormal Scores 
toms. This difference is significant but 
riot highly 


5.2954 with p 


significant since the 
0.02 but >0.01. 

The incidence of palpable liver in 
the three Table 

When the greater incidence of this 
finding in the Positive Group than in 
the combined Equivocal and Negative 
Groups is analyzed, X 14.6327 with 
p 0.001. This difference is 
highly significant. 


groups is shown in 


also 


\ND SCORES ACCORDING TO GROUPS 


Number of Donor 


Re 
Abn 


nained Alwaus Became 


> 
Remained 


rmal Neg Nex Fluct Abnormal 
( 99 15 
) 2 6 } 
10 
) 24 19 
FABLE 5 INCIDENCE OF PALPABLE 
LIVER 
Number of 
Group Donors 
Positive (106 15 12 
Equivor il 5 2] 13 
Negative ) 6 


( 
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Since the occurrence of obesity 


ap- 
eared to be greater in the Positive 
Group than in the Equivocal and Neg- 
itive Groups the incidence is shown 
Fable 6. Obesity in an individual! is 
efined as a weight equalling or ex- 
rABLE INCIDENCE OF OBESITY 
Number of 
i Donors 
> 6 
| 5 9] 
0 
tive | 3.2 
eeding 20% above the mean for the 
( S< ind height of the person as 
en bv the Actuarial Society of 
\merica, quoted by Sunderman and 


erne! It is seen that the incidence 


TABLE 7 


Disease 


biopsy conhirmation 


DS\V 


( confirmation 
\oentgen-ray confirmation 
robably rheumatoid 
Bl 160/100 
{1 1955 
wocardial infarction 
{ lon 
1) Till leosis 
in 
tion See also above ) 
Continually positive 
Fluctuating 
N Normal or return to normal 
One ry more ot spirits a day tor 
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21%, and 3.2% respec- 


tively in the Positive, Equivocal, and 


of obesity is 36%, 
Negative Groups. When the incidence 
in the Positive Group is compared with 
the combined incidence in the Equivo- 
cal and Negative Groups as a control 
the 36% and 10% 
respectively. This difference is highly 
significant, since 

0.01. 

In Table 7 are listed the various dis- 


group, incidence is 


11.3 and p 


eases or lesions which were diagnosed 
clinically among donors in the three 
groups. The number of cases in each 
category are given together with the 
of the ot 
Thus, P means the score of that indi- 


trends scores each donor. 
vidual remained consistently abnormal, 


F means a score fluctuating between 
OF DISEASI 


Number of Donors 


Negative 


Equivocal 
Positive Group Group Group 
(106 24 (31 

Fig 0) 0 

92 (P.F 0 

5 (N,F,P,N,I 1 (1 0) 

3 (N,P.P (1 1 (F 
3 0 0 

3 (F,P.N 0) 0 

6 (P,N,P,P.F,F Q) 0 
Bi. 0 rf) 
1(N 0 0 
0) 0 
Lar) 0 0 

1 (F) 0) 0 

1 (P) 0 0 

(0) 1(P 0 

0 0 1(N) 
0) 0 

l (F) 0 0 

2 (N,P) L(N L(N) 
36 } 3 
34% ) (13% 
5 vears. 


| 
| 
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normal and abnormal, and N means an 
abnormal score reverting to negative 
or a consistently negative score. The 
much higher incidence of diagnosed 
diseases in the Positive Group than in 
the combined Equivocal and Negative 
Groups is highly significant statistically, 
since X* 8.341 and p is <0.01. The 
incidence of 


fluctuating and_persist- 


ently abnormal scores among donors 
in the Positive Group in whom dis- 
eases were diagnosed is not signifi- 
than in the 
Group as a whole. 

Since the 


hepatic function tests revert to normal 


cantly greater Positive 


Discussion. results of 
from abnormal in some donors without 
detectable change in the physical state 
of the donor, it may be that apparently 
healthy persons can suffer from transi- 
derangements of 


tory or fluctuating 


metabolism without manifest clinical 


disease. That viral hepatitis may be 
one of the sub-clinical diseases is sug- 
gested by the fact that the majority 
of adults appear to be resistant to viral 
hepatitis when inoculated with prepar- 
ations containing the virus. It is also 
possible that a number of viruses which 
are not now identified may at times 
cause latent or sub-clinical disease in 
man. 

The higher incidence of symptoms 
among donors in the Positive Group 
is highly significant. That 
having symptoms are more likely to 
have fluctuating or persistently ab- 
normal 


donors 


scores is also statistically 
significant. The fact must be recorded, 
however, that with positive 
scores have been informed of the ab- 
normality in order not to withhold 
medical data which might be of im- 
portance to them and in order to in- 
duce them to return periodically for 
examination. Thus nearly all of the 
Positive Group have been examined 
repeatedly, but only about one-quarter 
of the Equivocal and Negative Groups 


donors 
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have cooperated in this program ol 


study. It may be argued, theretore, 
that donors in the Positive Group have 
been made hypochondriacal this 
information. We do not know to what 
extent this factor has contributed arti 
ficially to the 


symptoms in the Positive Group 


greater incidence of 
' The recorded incidence of palpable 
liver is likewise open to question as a 
factual datum. It is not contended that 
the liver was actually enlarged in each 
instance, nor was the liver necessarily 
palpable at the time of each examina- 
tion in everyone. The residents assigned 
to the follow-up examinations were 
changed each year for 5 vears and thus 
individual prejudice on the part of the 
examiner was to this extent minimized 

According to Zelman'?, digestive dis 
turbances and death from cirrhosis of 
the liver are more common in_ the 
obese than in persons of normal weight 
He tound that all of 20 men who were 
overweight by 50% or more had labora 
torv and histological evidence of liver 
disease. Zelman attributed the hepatic 
food intake 
and to a low ratio of protein to fat an 
usual diet of th 
obese. In the present report the signifi 


dysfunction to increased 


carbohydrate in the 


greater incidence of obesity it 


cantly 
the Positive Group than in the Equiv 
cal and Negative Groups appears t 
be consistent with the 
Zelman. Our data are 


ever, to support conclusions as to 


findings 
insufficient, how 


causal relationship between obesity a 
abnormal hepatic function tests. 

At the time 
examined he was subjectively in go 
health. The 
physical abnormalities leading to t 


each donor was first 


onset of symptoms a! 


recognition of lesions and diagnoses 


listed in Table 7 occurred exclusive!\ 
during the period of observation. A| 
though the established 
diseases in the Positive Group is to 
and one-half times that in the c 


incidence of 


bine 
and 
disea 
to be 
cidel 
popu 
howe 
rand 
On tl 


its 
healt 
grou] 
ol tin 
of cli 
in th 
contr 
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horm: 


thy | 
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Stocker et al.: 
bined Equivocal and Negative Groups, 
ind the difference is statistically highly 
ionificant, the incidence of individual 
iseases in the Positive Group appears 
to be no greater than the expected in- 


dence of each in a middle-aged 


opulation. It should be emphasized, 
that 
indom population and are selected 
n the basis of good health. Thus the 


reate! incidence ot 


iowevel blood donors are not a 


each disease in 
the Positive Group than in the control 
oups be higher than 
expect | occurrence in a selected 
healthy population. If donors in all 


roups are observed for a longer period 


tually 


time, it is possible that the incidence 
t clinical disease may be even greater 
the Positive Group than in the 
ntrol group 
Reinhold® has emphasized that ab- 
rmal turbidity and flocculation tests 
cur in a variety of diseases which 
the liver 
characterized by altera- 


e not primarily those of 
t which are 
is in the serum proteins. ‘Thus it 
that 


occurrence of clinical disease. 


possible such alterations ante- 


te the 
called 


valuable in a regimen of preventive 


hepatic function § tests 


may 
dic 


Summary. | 


od donors were examined periodi- 


One hundred sixty-one 


v by means of physical examination 
hepatic function tests for a period 
5 to 6 vears. At the time of first 
ination the donors were classified 


We gratefully acknowledge the assistance of Dr. 
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as a Positive Group (106), an Equivo- 
cal Group (24), and a Negative Group 
(31) by an arbitrary point-scoring 
svstem which is described. Donors in 
the Positive Group were regarded as 
having significantly abnormal hepatic 
function tests; those in the Equivocal 
and Negative Groups were treated for 
statistical purposes as controls. 

2. One-half of the donors in the Posi- 
tive Group had continually abnormal 
tests; none of those in the Negative 
Group had tests which became consis- 
tently abnormal. Fluctuating scores of 
individual groups 
curred and were unexplained. 


donors in all oc- 


3. The incidence of symptoms, ab- 
dominal and systemic, the incidence of 
palpable liver, and the incidence of 
obesity were significantly greater in the 
Positive Group than in the control 
groups. 

1. A significantly greater number of 
donors in the Positive Group became 
ill with diseases which were diagnosed 
during the period of observation than 
in the control groups. 

5. One or more abnormal hepatic 
function tests in an otherwise healthy 
person is a finding which is sometimes 
associated with a number of diseases 
before symptoms occur and which may 
be explained by alterations of the 
serum proteins. Hepatic function tests 
should be valuable in a regimen of pre- 
ventive medicine. 


John G. Reinhold 
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SUMMARIO IN INTERLINGUA 
Le Valor De Tests Del Function Hepatic In Donatores De Sanguine in Le 
Practica Del Medicina Preventive 


|. Cento sexanta-un donatores de sanguine esseva examinate periodicament: 
per examines phy sic e tests del function hepatic durante periodos de inter 5 e ¢ 
annos Al tempore del prime examine le donatores esseva classificate com 


Gruppo Positive (con 106 membros ). Gruppo Equivoc 24 membros ), « Gruppo 


Negative (31 membros) secundo un systema arbitrari de graduation que es 
describite in le texto del presente articulo. Donatores in le Gruppo Positive 
esseva considerate como individuos con significativemente anormal tests del 
function hepatic. Le membros del Gruppo Equivoc e del Gruppo Negativ: 
esseva usate como gruppo de controlo pro objectivos statistic 

2. Un medietate del donatores in le Gruppo Positive habeva continue anormal 
itates in lor tests. Nulle membro del Gruppo Negative habeva tests qu 
deveniva uniformemente anormal. Fluctuationes del graduation occurreva_ pt 
donatores individual in omne le gruppos. Iste fluctuationes non esseva explicate 

3. Le incidentia de symptomas, abdominal e systemic, como etiam le incidenti 
de hepate palpabile e le incidentia de obesitate esseva significativemente ph 
grande in le Gruppo Positive que in le gruppo de controlo 

4. Un significativemente plus grande numero de donatores in le Grup) 
Positive deveniva malade per morbos diagnosticate durante le periodo de obser 
tion que in le gruppo de controlo. 

5. Un o plure anormal tests de function hepatic in un persona alterement 


san es un constatation que es a vices associate con un numero de morbos ant 


le occurrentia de symptomas manifeste. Iste facto es explic abile per alterationes 


in le proteinas del sero. Tests de function hepatic deberea esser de valor in 
regime de medicina preventive. 
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\ COMPARISON OF PENICILLIN BLOOD LEVELS OBTAINED BY 


INHIBITION OF 


EXCRETION WITH 


THOSE OBTAINED BY 


ENHANCING ABSORPTION 
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fur oral route has been used less 
idely for administering penicillin than 
other antibiotics because penicil- 


n G is absorbed poorly and irregularly 
mm the small intestine into the blood. 
he development of phenoxymethy] 
penicillin V, has pro- 
of penicillin that is more 


enicillin, 
| 
because of its 
solubility in 


oral 

stability 
These properties, as well 
solubility at the alkaline 
H of intestinal secretions, appear to 
responsible for the fact that higher 
od levels ire 
of penic illin V than after various 


parations of penicillin G (Brandl, 


use 
and low 


ts ready 
attained after inges- 


vannini and Margreiter**’ ). 
improved intestinal absorption is not 
only means, however, of providing 
blood 
ed penicillin. Elevated blood levels 
1 also be achieved by inhibiting the 
il excretion of penicillins G or V with 
di-n-propylsulfamyl )-benzoic — acid, 
Boger et al.', and Cox et 


het levels of orally adminis- 


Benemid 


sent address 


University of Texas, 


Dallas, Texas 
al.). Recently, a compound combining 
penicillin G with Benemid has been 
manufactured under the name _ of 
Remanden ( Merck Sharp and Dohme ). 

The availability of both penicillin V 
and Remanden requires that a choice 
be made between them in clinical prac- 
tice when oral penicillin is used. The 
following study was undertaken, there- 
fore, to compare the levels obtained 
after the oral administration of these 


drugs. 


Plan of Study. Penicillin V 
the form of tablets containing 200,000 units 
each of phenoxymethyl penicillin (Pen Vee, 
Wyeth). Remanden was also given as tablets; 
each contained 100,000 units of penicillin 
G and 0.25 gm. of Benemid. 

Penicillin V and Remanden were adminis- 
tered orally to 16 persons. These were divided 


Was given In 


into 2 groups of 8 and the drugs given as 
follows: 

400,000 
units of penicillin V every 12 hours for a 
total of 3 doses. Blood was drawn for peni- 


croup t. Each subject ingested 


cillin levels at various 


hours after the third dose. One hundred and 


intervals up to 12 


University of Pittsburgh School of Medicine, Pittsburgh 13, Pennsylvania. 


juests for reprints should be sent to A. I. Braude, M.D. 
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twenty hours after the third dose of penicillin 
\ each subject was then given 100.000 
units of Remanden every 12 hours for 3 doses 
and the blood again drawn for penicillin 
levels iS described 

croup u. The order of drugs was reversed 
and each subject was given Remanden_ be 
tore penicillin V. Otherwise, the procedurs 


was the same as in Group | 


CONDITION OF SUBJECTS. No 
admitted to the study unless 


nitrogen was found to be normal. Both nor 


mal young adults and hospitalized patients 


were selected As indi ited 


showing penicillin levels, observations were 
made on the comparative ibsorption of peni 


cillin during periods of fasting ands after 


als 


individual was 


his blood urea Me 
by tl 
Rand 
in the figures 
is th 
sodiu 


Gi 


in subjects in 


Penicillin levels 
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Methods 
1 Re 


Siemiensk 


concentratio 


len inh blood Was 


pl ite: method 


sarcina lute a 


i et al.: 
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n of illin 


of Grove 


determined 


and 


ATCC #9341 
nism. Crystalline penicillin G 


as the standard for 


ise most path 


illin were 


T PRANDIA 


Loth 


ogenic bacteria 


found by 


Jone 


and Finland? to be sensitive to the same con- 
centrations of penicillins G and V_ or re- 
quired 2 to 4 times as much penicillin V 
G 

STANDARD CURVE. The stock standard solu- 
tion was prepared by dissolving 1,000,000 
units crvstalline sodium penicillin G in 10 
ml. sterile distilled water and stored in the 


TIME 
Penicillin levels in subjects in Group B 


1B.- 


Fig. 
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deepfreeze 20° ¢ in 1.5 ml. amounts because it remained stable for several weeks 
The stock standard was prepared every 2 at refrigerator temperature te 4 
weeks contained no antibiotics that might inhibit filter 
The working standard was prepared by di the test organisms, and had the same binding “ms ) 
luting the stock solution to 10 units per ml power (Grove and Randall) for penicillin as chins 
with phosphate buffer pH 6.0. Further dilu- normal human serum sce 
tions were made by using 7.0% bovine albumin rEST ORGANISM. Sarcina lutea was grown at Idea 
Fraction \ pH 7.4 as diluent. The follow- room temperature on base agar slants in 32 pmo 
Ing concentrations were prepared: 0.03, 0.05, oz. bottles for 24 to 48 hours. The growth lowe 
0.10, 0.20, 0.30, and 0.40 unit per ml.; the was washed off with a few ml 10 to 20 organ 
reference point tor the standard curve was ml of Pen assay broth. The pooled SUS ae 
0.10 unit per ml. Bovine albumin (7‘ was pension was then standardized so that a 1:10 ere. 
used in preference to normal human serum dilution gave a 1LO® light transmission in an mocu 
I ifter { 
Thr 
Once! 
30 unit | 
2529 
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Lu 
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& 
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30 
ur 
45 the 
Ou 
20 t pe 
On 
1 n 
as Ny lw 
og NV ol: 
uy ch 
= ~ 
5b = 
O ~ 
nete 
Cnt -2 3.4.5 8 


TIME (HOURS) use 


Composite curves of penicillin levels in sera of 8 subje 


Love | 
4 
hilte 
| 
( 
Ve! 
E ANI 
) 
1] 
ike 
| 
( 
) 
10 
prat 
‘ 
ere 
if per 
{ 
it pe 
ed as tl 
rrected 
pape! 


Siemienski et al.: 


tric colorimeter with a 640 


of the standardized suspension 


ery LOO ml. of seed agar 


Ol PLATES FOR STANDARD 


seERA. To each Petri dish was 
base agar, evenly spread and 
dify. Then 4 ml. of the test 
cl Was overlayed and 


The seed agar was kept in 
C. bath until all plates were 
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BLOOD SAMPLES. At specified intervals, 5 
to 10 ml. of blood was drawn aseptically and 
permitted to clot at room temperature (about 
’% hour, after which time it was centrifuged 
and the serum immediately 


20 


placed in the 
C.] until assay). All bloods 
received the same treatment and were exposed 
as little as possible to room temperature. 


deepfreeze 


Sera which contained high concentrations 
of penicillin were diluted with 7% bovine 
albumin solution pH 7.4 at the time of assay 


plates wer» used — shortly to a range within the limits of the standard 
pre pared curve It was not always possible to predict 
were usually used for each — dilutions on the basis of past tests for some 
the curve except the 0.10 sera and repeat deterniinations were some- 
which 9 plates were used tlines necessary 
30 
£225 
OW oc 
WwW G 
Le 
oO 
O15 
LL 
Os 
Ww ne) 
re & 
—p 
za 
= 
TIME ( HOURS) 
te curves of penicillin levels in sera of fasting and non-fasting subjects. 
ers were placed on each To determine the concentration of a serum, 
4° intervals and 3 glass — one plate with 4 cylinders was used for each 
) plates used for the 0.10 sample Two cylinders were filled with the 
ntration serum sample and 2 with the 0.10 unit per 
plates 2 cylinders were ml. standard, alternately. The plates were 


oncentration and 2 with 

ml. standard, alternately. 
ncubated at room tempera- 
36 hours, and the diameter 
inhibition measured in milli- 


the points tested on each 
|, as well as those of the 
reference standard. The 
of the 9 plates with the 


|. standard 


were averaged 
rrection point for the curve. 
ilues were plotted on 2-cycle, 


incubated at room temperature (24° to 26 
C.) for 36 hours, at which time the zones and 
growth were clear cut. 

The zone readings of the serum sample 
and the 0.10 unit ml. standard were 
averaged and the values corrected. The con- 
centration then the 


per 


was determined from 
standard curve. 
The penicillin V and Remanden assays 
were carried out simultaneously on each sub- 
ject (from the last group of 6 fasting normals ) 
and determined with the same standard curve. 
In preliminary tests, unpredictable concen- 


trations were a factor and necessitated repeat 
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determinations, with the result that more 
than one standard curve had to be used 
for each penicillin and the determinations 


carried out at different times. The results, 


howevel! were reproducible on repeated 


check with different curves 


Results. With the exception of one 
subject in group A and one in group B, 
Remanden produced higher peaks and 
longer sustained levels of penicillin 
than those obtained with penicillin V 
(Fig. 1A and 1B). The superiority of 
Remanden over penicillin V is clearly 
established by the composite curves of 
average penicillin levels shown in Fig. 
2A and 2B. The average peak levels for 
Remanden were more than twice those 


for penicillin V. Figure 3 discloses that ’ 
| 


these differences in blood levels with 
the 2 drugs were affected little, if at 
all, by eating. 

Discussion. On the basis of the pres- 
ent studies, as well as those of Cox 
et al.*, it would appear that inhibition 


yf penicillin excretion is a more effective 
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means of raising levels of ingested pen- 
icillin than improving its absorption. 
Even though penicillin may eventually 
be prepared in a form permitting com- 
plete absorption after ingestion, Bene- 
mid would still be expected to enhance 
greatly the circulating levels. This en- 
hancement thus places penicillin in a 
position of unique advantage over 
other oral antibiotics whose blood levels 
are not increased by Benemid ( Boger 
et al. 

Summary. Penicillin G plus Benemid 
produced greater and more sustained 
antibacterial activity in the blood than 
phenoxymethyl penicillin (penicillin 
V) in 16 subjects when these drugs 
were given orally. In one subject 
phenoxymethyl penicillin produced a 
higher blood level. The average peak 
for penicillin activity after ingestion of 
penicillin G plus Benemid was more 
than twice that with phenoxymethv| 
penicillin. 
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INTERLINGUA 


Comparation Del Nivellos Sanguinee De Penicillina Obtenite Per Inhibition 
Del Excretion Con Le Nivellos Obtenite Per Promotion Del Absorption 


Penicillina G plus Benemido produceva un plus grande e plus prolongat 
activitate antibacterial in le sanguine que penicillina phenoxymethylic ( Penicilli: 
V ) in 16 subjectos qui recipeva iste drogas per via oral. In un subjecto, penicilli 
phenoxymethylic resultava in un plus alte nivello in le sanguine. Le valor 
medie del concentration maximal del activitate penicillinic post le ingestion 


penicillina & plus Benemido esseva plus que duo vices plus alte que in le caso 


de penicillina phenoxymethylic. 
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INTRAMUSCULAR IRON THERAPY WITH IRON-DEXTRAN 
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IRON deficiency states are still com- 


ion, despite improved living condi- 
ns and progress in the fields of nutri- 
tion and hygiene. While most patients 
spond well to peroral iron medication, 
n refractory to, or intolerant of, 


ne Are 


route of treatment and require 
renteral injections. Since the experi- 
ntal work of Nissim*!, 


n oxide and other high molecular 


saccharated 


ric compounds have been given in- 
venously with good results ( Koszew- 


Lucas and Hagedorn'® and Slack 


1 Wilkinson This route is not 
tirely without harmful side effects 
| there is a need for better tolerated 


renteral preparations. The following 
report of our observations using an 
1-dextran complex which can be 


en intramuscularly. 


Materials and Methods. Eighteen patients 


tramu lar iron injections during 
t vear and were followed for a suff- 
to judge the effectiveness 
preparat Table | Twelve of the 
ts were m ind 6 were women. They 
n age fi 9 to 79 vears. The mean 
tica ‘ 56 vears 
il tological studies indicated 
ficier each patient (Coleman, 
Finch! Persons in whom the 
vi issociated with chronic infections 
conditions, such as tuberculosis, renal 
x neoplasm, were not included in 
W introbe®? In most cases the 
was caused by loss of blood. Five 


dly supplied by Lakeside Laboratories, Inc., 


Joseph's Hospital Omaha, Nebraska ) 


subje cts had repe ated « pisode s of acute bleed- 
ng from esophageal varices duodenal ulcer 


disease Anemia due to chronic 


or uterine 
blood loss resulted from hiatal hernia, colonic 
combi- 


diverticulosis or diverticulitis, or any 


nation of these, bleeding cancer of the esopha- 


gus, and cancer of the colon. One patient 


presented a post-gastrectomy dumping syn- 
drome. In 3 remaining persons, all of them 


females, the cause of the anemia was not 
evident at the time of examination. Multiple 
pregnancies seeme d to be the causative factor 
them. The 9-vear-old 


girl, may be classified as 


in 2 of third one a 
a case of essential 
iron deficiency anemia 

Hematologic examination revealed in most 


instances hypochromia, microcytosis, low 


mean corpuscular volume and low mean 
corpuscular hemoglobin concentration. Only 
hemoglobin content below 10.5 
intramuscular iron in- 


patients 


with 

gm./100 ml. 
Thirteen 
degree of anemia with a hemoglobin between 


CAaSCS 
recelve d 
moderate 


yections had a 


8 and 10.3 gm./100 ml. The remaining 5 
had severe anemia, with the lowest hemo- 
globin value of 5.4 gm./100 ml. The mean 


initial hemoglobin level was 8.4 gm./100 ml. 


Hematocrit values were also reduced in all 
cases (Table 1 Reticuloc ytes varied be- 
tween 0.2 and 1.3%, with a mean of 0.8%. 


Serum iron was markedly diminished, rang- 
ing from 15 to 60 wg. per LOO ml. Lron bind- 
ing capacity was increased in 11 patients. It 
was normal in 4 subjects and slightly de- 
pressed in 

In most instances the patients did not re- 
ceive any medication during the period of 
studies other than the parenteral iron and 
dietary were given 
blood’ transfusions prior to the iron therapy 
1, 3, 4, 13). In this group the 


measures. Four persons 
( patients 


Milwaukee, Wisconsin. 


he 
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rABLI CLINICAL AND HEMATOLOGICAL DATA IN 18 PATIENTS TREATED 
WITH INTRAMUSCULAR IRON (IMFERON 
Blood 1 
Before treatment After 2 weeks 
\ Sex A Diagnosis HH Het. MCHC Reti I] Het. MCHC Reti 
M60 Bleeding esophageal varices 9.] 27.6 0.6 
2 19 Bleeding esophageal 10.2 6 28.3 0.9 I] ) 3.9 
3. M 44 Bleeding esophageal varices 85 28 3() 10 11.7 6 5 18 
«=Bleeding duodenal ulcer 7.7 26 29.5 0.7 1] 0) 1.0 
5 | 6Utering bleedings 7.6 28 0.2 5.0 2.2 
6 74 Hiatal hernia 6.5 27 94 0.3 87 5 99 
7 35 Hiatal hernia 5.0 27 29.6 0.9 0.4 S.] 2.8 
5 \I 68 Colonic diverticulosis 97.8 | 7 1.3 
68 Colonic diverticulosis 9.0 6.5 1.3 ( 9 3 
LO I 75 Colonic diverticulosis 7.5 27 0.4 Q7 
MI 79 Colonic diverticulosis SS () 993 | 10) 
12 M 5 ( incer of esophagus S.5 } 97.4 0.6 5 QS Be 
13 \I Cancer of colon 5.4 0.9 7 17 » 6 
14 M67 Cancer of colon 73. 0.4 7 10 
15 Mo 59 Dumping syndrome 36 97.9 1.0 0.5 25 
16 ) Idiopathic hypoc hromic anemia 9.1 99.3 ().¢ 1.4 S 
17 Idiopathic hypochromi 
anemia 10.0 16 .€ 1 90) 
| Idiopathic hypochromi inemia 8.6 28 7 Of S5 
injections of iron-dextran wert started after done on drv_ films Special ittentior was 
in interval of 2 or more weeks when it was directed toward the presence of iron-ingestins 
evident that the blood values were stabilized leukocvtes ( Koszewski Reticulocyvtes were 
Five others were treated previously with oral enumerated in dry smears, stained vitally wit] 
iron patients 10, 11, 15, 16, 17 none brilliant-cresvl-blue Bone marrow was ex 
ot them showed improvement despite long amined before the treatment and at interval 
yeriods ot trial a} 2 weeks Absence ot ron | inules 1! 
Most cases were followed hematologically normoblasts Kaplan, Zuelzer and Mouri 
tor 2 weeks prior to the iron injections to quand!3 and  Koszewski! marke¢ 
obtain basic values. Hemoglobin and formed diminution of hemosiderin-ingesting macr 


blood elements, namely, erythrocytes, reticulo 
cytes plate lets and leukocytes, were checked 
every 2or3 days. During the period of treat- 
ment, the same schedule was maintained with 
daily reticulocyte counts. Enumeration of leu- 
kocytes, erythrocytes and platelets was done 
in Neubauer’s bright line counting chamber 


Ecker-Ross fluid was used for dilution of 
platelets. Packed cell volumes were deter- 
mined by the micro-hematocrit method. The 


hemoglobin was measured photo-electrically 
The differential count of the leukocvtes was 


phages Rath and Finch? supported th 


diagnosis of iron deficiency anemia; their re 
appearance indicated good response to med 
cation, and replenishment of iron | store 
Turnbull-Bluc method atter Koszewski! 
was used for demonstration of he mosideri 


methods of iro 
Sundber 


iS dependabl al 


other 
bine h2s 


not 


In our experience the 
(Rath 


Broman2*) are 


staining and and 


and 
may cause multiple artefacts 


Serum iron was measured by a modifi 


method of Laurell!s: tot 


il iron binding capa 
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AND HEMATOLOGICAL DATA IN 18 PATIENTS TREATED 
WITH INTRAMUSCULAR IRON (IMFERON Continued 
ly 
Be} \fter lron Normal 
Dextran blood Untoward 
1 TIBC SI TIBeE lose values Reactions Remarks 
t S weeks eosinophilia 2 blood transfusions 
+. 54 1S5 gm not achieved 
Bo 5 weeks shock, chest pain 2 blood transfusions 
65 l.] m S weeks diarrhea 2 blood transfusions 
f ( 1.2 gm S weeks skin rash 
+. ) 2.0 gm. 12 weeks 
95 S weeks 
5 n 6 weeks eosinophilia 
5S () 4 om 6 weeks 
65 1.75 um. 6 weeks oral iron ineffective 
5 gm. 8 weeks ral iron ineffective 
bf Hf > gm not achieved 
Ol 1.0 m not achieved diarrhea one blood transfusion 
t 7 ae) 7 weeks eosinophilia 
60 4 > 10 gm $ months diarrhea oral iron ineffective 
5 n } months skin rash oral iron ineflective 
1.2 gm 5 weeks oral iron ineffective 
0.60 gm. 6 weeks 
Rath and | inch24 The Ss be demonstrated between the muscle fibers 
e weekly during the and in the endothelial cells of the capillaries. 
it regular intervals, However, the hemosiderosis disappeared al 
fter f ises daily measurements most completely after 3 or 4 weeks and 
total iron-binding capacity only slight interstitial fibrosis gave evidence 
judge the effect of intra ot parenteral injections 
ns (Fig. ] Martin et al.2° showed in animals that the 
\ posaGE. All the patients — iron-dextran complex was absorbed unchanged 
of iron-dextran, known and circulated in the body until it was taken 
[t represents an isotonic neutral up by the reticuloendothelial system and then 
where the iron is bound physically secondarily released for blood formation. In 
eX uw polysaccharide-dextran cases of iron deficiency anemia in man, its 
ery stable, although it con utilization seemed to be of the same order 
f iron per volume. The dextran acts as that of the intravenous saccharated iron 
e lyophilic colloid and prevents oxide (Baird and Podmore’, Cappell et al., 
itation of iron in plasma tissues and Grunberg and Blair!" ). 
wide range of pH-( Martin et al.2°). In Our patients rece ived initially 50 mg. of 
tologic studies on rats, rabbits and — dextran-iron intramus« ularly to test their sen- 
there wa evidence of local necro- _ sitivity to the drug. If the dose was well 
nflammatory reaction from the intra- tolerated, 100 mg. of iron were given on the 
r injections. A few days after the in- following days, until the calculated total 


iron deposition could 


amount was reached. The drug seemed to be 


The 


so well tolerated that subsequently all initial 


L100 After 


dose was increased to 250 


injections increased to 


the first day the 


were me. 


meg This schedule is convenient, 


very 


as the doses correspond to the content of the 


commercially available 2- and 5-ml. ampules 
No higher single tried 
The total amount varied according to the 


Basically, 250 me 


rel ses 


initial he moglobin values 
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iron is used quantitatively for hemoglobin 
Under the that the 
body circulating 
2.500 meg. of 
to regenerate lL gm 
LOO mil. would be 160 to 170 


synthesis issumption 


human contains 5 liters of 


blood equaling approximate, 
amount 


iron, the exact 


f he moglobin 


mg.: half of this amount is added in order 
to correct tor depleted stores of iron Cappe ll 
et al Those are valid for adult 


small 


must De 


indit id 


re duc ( d 


humans of average stz For 
uals and children the dos: 
accordingly 

All injections were dee p intramuscu 


larly, preferably in the ppel lateral gluteal 


! 


r 1000 


9 13:15 19:2 2? 29 33: 3537 


D a 


f iron wet given for eat h gram of hemo 
globin deficiency. This provides a simple and 
practical method for calculation of dosage 
Since each 5-ml ampule contains 250 mg 
of iron male with a hemoglobin value of 

32 
Jmferon 
Qs 
Het Hob 
+45 
40} 
354 
~ 
30; 
25} | Het 
20; | 
Tinr 
96 
4s 
2 Reticulocy/es / 
| / 
Fig, | Hematologic changes during the course « 


f treatment with iror tran comple, Phe 


patient experienced shock with the second injection, but remained free of side-reactions wit! 


the follow ing doses 


Serum iron went up as high as 1046 


100 ml The unsaturated 


binding capac ity remained almost unchanged { See shadowed area 


9 gm./100 ml. (normal 16 + 2 gm./100 ml 


would need 16 Y 7 ampule s, that is, 
1750 mg. of parenteral iron, while a femal 
with the same hemoglobin level (normal 
14+ 2 gm./100 ml.) would require 14 9g 

5 ampules which corresponds to 1250 
mg. of parenteral iron. In cases of acute 
bleeding where it can be assumed that the 


iron stores are not depleted, a smaller dose 


may be used However, In no case should 


the hypothetical corrective amount be over- 


stepped, in view of the known inability of 


the human body to excrete the iron 

Wintrobe®°), The therapeutic dose of iron 
ls base d on the experiences of Heath, Strauss 
and Castle!2) and Goetsch, Moore and 


Minnic h7 


who proved that the parenteral 


ther« 


regions as 
skin 


needle S were 


is increased possibility o 
discoloration on and thighs. Tl 
it least 2 inches long. The ski 
was displaced laterally to  z-shape 

track of needle and to prevent leakage of iro 
Baird an 
repeated aspiration, care w 


ussure 


into subcutaneous tissue 
Podmore® By 
taken to prevent intravenous injection, as th 
umount 


rapid administration of a_ larg 


iron may lead to undesirable reactions 


Results. Most of the patients showe 
the 
muscular iron injections. Clinical in 


a satisfactory response to intr: 
provement was evident after 4 to 5 


days and the symptoms of weaknes 
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lyspnea, p upitations, loss of appetite, 
ind dyspepsia were progressively re- 


lieved. The and erythro- 
the 


concentra- 


hemoglobin 


vte counts increased and mean 


corpuscular hemoglobin 


tion became normal. The increase was 


low, but progressive and normal blood 


ilues were achieved as a rule in the 
veriod of 2 to 3 months. The shortest 
time was 5 weeks; the longest, 4 


nonths. In the 
espond to the 


3 subjects who did not 
treatment the 
could not be 


source of 
eliminated and 
anemic atter 


ble ( ding 


he patients again became 
i 


Litial improvement. 
rate 


iS ithe 


of hemoglobin regeneration 
first 2 weeks. 
was 0.3 gm./100 ml., 
100 ml. From the 
hemoglobin 
mean arith- 
100 
initial changes in the 


slow in the 
lowest value 
he highest 1.8 om. 
hird week the increase 

is more steady and the 
ietical value approached 0.8 gm. 
1. ina week. The 
rvthrocyvte count and hematocrit were 
so not striking, but after a latent pe- 


«1 most of the patients showed an 


rease in hematocrit at the rate of 
mm. per wee k. All the pi atients ex- 
hited in increase in reticulocyte per- 


ntage 


n. However, the rise 


intramuscular 
never of 


recelving 
was 


it magnitude and in no _ instance 


re the values as hich as seen during 
course of intravenous iron treat- 
nt Coleman, Stevens and Finch'®, 
Koszewski Lucas and Hagedorn" 


| Slack and Wilkinson* ) 


reticuloevtes 


The in- 
se in occurred in 6 
10 days and the peak was reached 
to 

the mean 


VA 


S days. The highest value was 


arithmetical reading 


} 


ire were no striking changes in 
{ total leukocvte 


to 250 meg. of 


count with doses of 
iron-dextran intra- 
None of the patients 

ved transient leukopenia described 
b\ Brown et al.’ as a sign of iron intol- 
Three subjects exhibited 


( ularly 


ce 
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marked eosinophilia which returned to 
normal after the drug was discontinued. 
the leuko- 
This was to be 
expected, as iron inclusions in lympho- 
cytes occur only in persons who re- 
high 
in a short period of time ( Koszewski'® ). 
In our cases the daily injections never 
250 mg. of iron-dextran and 
the total amount was kept within the 
limit of calculated permissible dose. 
The serum iron usually showed an 
increase on the second or third day of 
treatment. It continued to rise steadily 
during the entire period of therapy 
and declined after the iron injections 
(Fig. 1). In 


Was 


Hemosiderin granules in 


cytes were also absent. 


ceive doses of intravenous iron 


exceeded 


were discontinued 
the 
while in the others a sudden drop Oc- 


some 
cases decline progressive, 
curred as soon as the injections were 
discontinued. 

The behavior of the 
pends on several factors. The most im- 
portant seem to be the stability of the 
iron preparation, the rate of absorption 
from the intramuscular depot, the de- 
gree of utilization, the presence of in- 
fection and the state of depletion of 
(Nissim?'). Baird and 
that the intramus- 
cular injection of 500 mg. dextran-iron 
causes a striking increase of serum iron 
in the first 2 days with progressive de- 
cline toward normal values by the end 
of a week. No difference was observed 
between healthy and anemic individ- 
uals, and the iron-binding capacity did 
not change with the increased serum 
iron levels. Repeated injections brought 
the serum iron as high as 13,800 ug. 
per 100 ml., but no untoward reactions 
were evident. In our cases the lowest 
value of serum iron after repeated in- 
jections of dextran-iron was 235 pg 


per 100 ml., the highest was 1,020 pg. 
per 100 ml. 


serum iron de- 


iron stores 


Podmore*® showed 


The increase in serum 
iron did not parallel the degree of 
anemia, but there seemed to be some 


x 
— 


correlation with the degree of iron 
depletion, with higher values being 
present in patients less deficient in 
iron. Unfortunately this impression can- 
not be substantiated by quantitative 
data, as no clinical method is available 
to measure the degree of iron deficiency 
in the body. 

It is remarkable that despite the 
fact that the absorption of iron seemed 
to be adequate, the iron-binding capac- 
ity remained unsaturated, the reticulo- 
cvte response was delayed and it took 
a few weeks until the effect on hemo- 
globin and erythrocytes was evident. 
This is probably due to the fact that 
the absorbed iron circulates in inactive 
form of dextran complex until it is taken 
up by the reticuloendothelial system 
and then progressively released into 
the blood in active ionic form ( Martin 
et al.*° 

SIDE-EFFECTS. The incidence of side- 
effects was low, and in no instance was 
it necessary to interrupt therapy. The 
iron-dextran seemed to be_ tolerated 
very well locally and only 2 individuals 
complained of pain at the site of injec- 
tion. Skin discoloration was rare, as all 
precautions mentioned above were ob- 
served. In one person in whom slight 
discoloration of the skin occurred, the 
normal color returned without any 
active measures after a period of 8 
weeks. No tissue necrosis was evident 
clinically or in punch biopsy specimens. 
Slight interstitial fibrosis and hemo- 
siderosis in the muscles were the only 
evidence of injections. 

General reactions were also mild. 
Skin rash occurred in 2 patients but it 
responded well to  antihistaminics. 
Three 


during the course of therapy, usually 


patients developed diarrhea 
after 3 or 4 injections were given. All 
were quite debilitated and had gastro- 
intestinal lesions. The symptoms ceased 
with interruption of therapy and did 
not return after the iron-dextran was 
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given at the rate of LOO mg. every sec 
ond day. One of the subjects experi- 
enced a shock-like condition associated 
with anginoid chest pain, tachycardia 
and sweating immediately after injec- 
tion of 250 mg. of dextran-iron intra 
quickly 


without any sequelae and the electro 


muscularly. He recovered 
cardiogram failed to show any abnor 
malities. The reaction was apparently 
caused by faulty technique of injection 
as subsequent doses were free of any 
reactions, even after they were again 
raised to 250 mg. (Fig. 1). There was 
no drop in blood pressure and no 
leukopenia on these occasions 

Discussion. From the above data, it 
is evident that the iron-dextran com 
plex fulfills the requirements for a 
useful parenteral preparation (Hage 
dorn!', and Wallerstein and Hoag*? 
lt is nonirritating, it is relatively easily 
absorbed from the tissues, and it is 
eflective as an erythropoietic agent 
The rate of increase in hemoglobin 
varied in different cases, but in general 
it averaged 9.8 gm./100 ml. per week 
There was no significant increase in 
reticulocytes, but the increased serum 
iron values proved that the absorption 
of iron-dextran took place from_ th 
site of injection. 

Compared with the intravenous iron 
preparations, the response, although 
satisfactory, seemed to be slower. With 
the former the serum iron rises rapidly 
with reduction of iron-binding capacit 
the reticulocytes show a marked i 
crease on the fifth to seventh day and 
the normalization of the blood valucs 
is achieved in 4 to 6 weeks. The ad 
vantage of iron-dextran is the highe 
concentration of elemental iron int). 
preparation, which allows for the the 
peutic doses to be given in a short | 
riod of time, and the intramuscu!u 
route of application. The schedule cin 
be maintained on 250 mg. of iron daily 
without fear of toxic reactions. 
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lron preparations for parenteral use 


are quite vi triable, and a small part 


of the components may be present not 


in the colloidal but rather in the ionic 
form ( Andersson', and Laurell'*). Free 
ivon is very toxic for the human body 


ind leads hemorrhagic phenomena, 


hock conditions and even sudden 
death when the iron-binding capacity 
of the blood is exceeded (Goetsch. 
Moore and Minnich*, and Heath, 
Strauss and Castle’? ). Nissim*? assumed 
that the saccharated iron oxide is not 


handled by the transferrin, or sidero- 
but 
form in circulation until is is phagocy- 
reticuloendothelial 
d into the blood. 


vith high doses of intravenous iron and 


hilin system remains in inactive 


tized by cells and 


then release However, 
nsuitable preparations the iron-binding 


pacity may become oversaturated 
nd lead to untoward 


Kloppe r and Ventura!* ) 


annot be 


reactions 
These reac- 


tions predicted, since the 


preparations ot intravenous iron 
nd there individual sus- 
eptibility al. 


insient leukopenia as the sign of iron 


vary 
seems to be 

Brown et described 
abnormally sensitive 


el al.29 


in 


tients. White 


pa- 
noted that inje C- 


yns of 200 me. or more of saccharated 
mn oxide regularly resulted leuko- 
nia, and that the decrease leuko- 


tes was directly proportional to the 
i\ount of material injected. Lysis of 
granulocytes, 


blood 


oxide, 


ikoevtes, usually 


may 
incubated with 
but the test 
used in clinical 
( Koszewski'* ). 

lron-dextran complex seems to be 
re stable than the 


iron. The serum iron levels achieved 


observed in 

charated iron 
too tedious to be 
ictice 
saccharated oxide 
th it were almost as high as those of 
but the iron-binding 
acity remained for the most part un- 
nged, and there were no untoward 


tions which could be attributed to 
pre sence ot 


ivenous 1ron, 


ionic iron. The iron- 
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dextran complex is similar to saccha- 
rated iron in remaining intact in the 
circulation until it enters the reticulo- 
endothelial system. 
from the 
slow 


ot low 


The release of iron 
rather 
response was 


dextran molecules is 


as the reticulocyte 
magnitude; and the correction 
of iron-deficiency anemia took approx- 
imately 8 to 12 weeks. the 
r stability of com- 
plex is advantageous because contami- 
nation by iron is less likely, 
the danger of untoward reactions is 
small. The route of ap- 
plication presents another advantage, 
as the binding of iron and the 
slower rate of absorption build addi- 
tional safeguards from toxic effects. 
Despite the margin of 
safety, the proper indications for intra- 
muscular iron therapy still im- 
portant. According to present-day 
practice, parenteral iron therapy is indi- 
cated for patients who: 1) evidently 
(dumping 
fistula, some 
cases of idiopathic hypochromic ane- 
mia ), 


However, 
greater iron-dextran 


ionic and 


intramuscular 


local 


increased 


are 


show poor iron absorption 
syndrome, gastrocolic 
2) have gastrointestinal disorders 
whic h may be aggravated by oral medi- 
cation ulcer, 
regional enter- 
3) do not tolerate iron by mouth, 
and 4) need replacement of iron stores 
(trophic dis- 
turbances, Plummer-Vinson syndrome ). 


duodenal 
colitis, 


( gastric or 
sprue, 
itis ), 


in a short period of time 


uncommon 
and many of the patients who served 
as subjects in this study would prob- 
ably have improved with adequate oral 
ther: apy. However, 5 of them did not 
respond to oral and several 
others had been unable to tolerate 
iron by mouth because of  gastro- 
intestinal disorders. 

Oral iron therapy also has  short- 
comings which often make its use un- 
desirable. One disadvantage is the 
small percentage of iron that is ac ‘tually 
absorbed and utilized. The therape utic 


Those cases are relative ‘ly 


| 
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dose must be large and often leads to 
intolerance. Secondly, there is no way 
to estimate how much of the ingested 
iron will be incorporated into the body. 
The normal threshold across the intes- 
tinal wall is twenty to one, that is, 
under normal circumstances only | mg. 
is absorbed from the diet containing 
15 to 25 mg. of iron. However, under 
abnormal conditions less than this 
amount will be absorbed, even if iron 
is given in excess. In the presence ot 
severe anemia the mucosal block, which 
is reported to 


prevent excessive 


amounts of iron from entering the 


blood, may again abolished 
(Granick” ). In these cases the patients 
will absorb iron at the rate several 
times greater than the normals, al 
though there is no need for it. Several 
instances have been reported where 
patients 


hemolytic conditions were treated with 


with refractory anemia or 
oral iron over a long period of time 
and terminally showed a severe hemo- 
siderosis or hemochromatosis, or both 
(Goldish and  Aufderheide*, and 
Wallerstein and Robbins** ). Also in the 
cases of transfusional hemochromatosis 
the amounts of body iron were con- 
siderably greater than could be ac- 
counted for by the iron given in blood 
transfusions (Aufderheide, Horns and 
Goldish?). Patients with chronic ane- 
mias should not be maintained on iron 
medication once refractoriness has 
been demonstrated by adequate thera- 
peutic trial. 
Finch® suggested that if a 
does not occur within 


Coleman, Stevens and 
response 
3 weeks, oral 
treatment should be interrupted and 
an explanation for failure should be 
sought. However, this trial period is 
rather short, and there is no way to 
exclude the failure of absorption. | 

It seems that a better method to 
prove refractoriness of anemia to iron 
is a course of adequate parenteral 


therapy. The incorporated iron is fully 
absorbed and lack of response will al- 
ways indicate improper diagnosis if the 
continued loss of blood can be ex- 
cluded Goetsch. \loore and Minnich? 

With the iron dos« 
the limits of the calculated need (see 


kept well within 
above ) no harm can be done to anemic 
patients, even if the indications for iron 
therapy are incorrect. The lack of seri- 
ous side-effects makes the iron-dextran 
a suitable preparation for these pur 
poses. 

Parenteral iron is also to be pre 
ferred to blood transfusions for correct 
ing the effects of chronic blood loss 
(Nissim=*). The risk of 


reaction is avoided, as well as_ the 


transtusion 


dangers of contamination and immuno 
logic sensitization. Besides improving 
the anemia, iron stores will be replen 
ished, a situation which cannot be cor 
rected with transfused blood, since it 
contains a relatively small amount of 
iron. 

Summary. Satisfactory clinical results 
and a good hematologic response wer 
obtained in 18 patients with iron de 
anemia intramuscula 


ficiency given 


injections of iron-dextran complex 
Daily 100° and 


250 mg. Total dose consisted of 250 


doses varied between 


mg. of iron for each gm. per LOO m| 
of hemoglobin deficiency in blood. On 
this schedule no. significant local or 


svstemic toxic reactions were 
countered. 
Indications for the use of iron the 


apy and its potential hazards are di 


cussed. Injectable iron is better thai 
blood transfusions in correcting 


deficiency states. In some instances ir 


injections are preferable to peroral iro! 
therapy, as thev allow precise dosag 


By adhering to the recommended dos 
the danger of systemic hemosiderosis 
both, 


or hemochromatosis, or 
eliminated. 


Kosz 


23. Ratl 


ls patie 
muscula 
10 OF 


hemogle 


0 systen 
s dis 
ce llo, 
Correctio 
de ferro 


ul losa: 


he osick 


An 
2. Au 
Ba 
t. Bre 
Ca 
Co 
Gor 
Go 
Gri 
Cr 
Ha; 
He; 
Kaj 
Kay 
Kos 
Lau 
Luc 
Mar 
Niss 
Slac 
Sune 
Wal 
Wal 
Whi 


Koszewski and Walsh: INTRAMUSCULAR IRON THERAPY WITH IRON-DEXTRAN 53] 


REFERENCES 


Andersson, N. S. E.: Acta med. Scandinav., Suppl. 241, 138, 1950 
Aufderheide, A. C., Horns, H. L., and Goldish, R. J.: Blood. 8, 824, 1953 
} Baird, J. M., and Podmore, D. A.: Lancet, 2, 942, 1954. 
!. Brown, E. B., Moore, C. V., Reynatarje, C., and Smith, D. E.: |. Am. Med. Assn., 144, 
LOS4 50 
Cappell, D. F., Hutchison, H. E., Hendry, E. B., and Conway, H.: Brit. Med. J., 2, 1255, 
1954 
Coleman, D. H., Stevens, A. R., and Finch, C. A.: Blood, 10, 567, 1955 
Goetsch, A. T., Moore, C. V., and Minnich, V.: Ibid., 1, 129, 1946 
Goldish, R. ] nd Aufderheide, A. C.: Ibid., 8, 834, 1953 
Granick, § Bull. New York Acad. Med., 25, 403, 1949 
Grunberg, A nd Blair, J. L.: A. M.A. Arch. Int. Med., 96, 731, 1955 
Hagedorn, A. B.: J]. Am. Med. Assn., 164, 1642, 1957. 
Heath, C. W., Strauss, M. B., and Castle, W. B.: J. Clin. Invest., 11, 1293, 1932 
Kaplan, E., Zuelzer, W. W., and Mouriquand, C.: Blood, 9, 203, 1954 


Klopper, A nd Ventura, S.: Brit. Med. J., 2, 1251, 1951. 
Koszewski, B. J.: Acta haemat., 13, 217, 1955 

tar Wehnschr., 30, 926, 1952. 

I blished observations 

Laurell, C. B Acta physiol. Scandinay Suppl. 16, 14, 1947. 
Lucas, J. E., | Hagedorn, A. B.: Blood, 7, 358, 1952 


Martin, L. E., Bates, C. M., Beresford, C. R., Donaldson, J. D., McDonald, F. F., Dunlap, 
D., Sheard, P., and Twigg, G. D.: Brit. J]. Pharmacol., 10, 375, 1955. 

Nissim, J. A Lancet, 2, 49, 1957. 

dk Brit. Med. ]., 1, 352, 1954 


Rath, C. E.., | Finch, C. A.: J. Lab. & Clin. Med., 33, 81, 1948 
lick Invest., 28, 79, 1949 

Slack, H. C. B., and Wilkinson, S. F.: Lancet, 1, 11, 1949 
Sundberg, R. D., and Broman, H.: Blood, 10, 160, 1955. 


Wallerstein, R. O., and Hoag, M. S.: J]. Am. Med. Assn., 164, 962, 1957. 
Wallerstein, R. O., and Robbins, S$. L.: Am. J. Med., 14, 256, 1953 

White, L. P., Bierman, H. R., Kelly, K. H., and Byron, R. L.: Blood, 7, 897, 1952. 
Wintrobe, M. M Clinical Hematology, 4th ed. Philadelphia: Lea & Febiger, 1956. 


SUMMARIO IN INTERLINGUA 
Therapia A Ferro Intramuscular Con Ferro-Dextrano 


itisfacente resultatos clinic e un bon responsa hematologic esseva obtenite in 
vatientes con anemia a deficientia de ferro per medio de injectiones intra- 
ular de un complexo de ferro e dextrano. Le doses diurne variava inter 
e 250 mg. Le dose total amontava a 250 mg pro omne g de deficientia de 
ioglobina in 100 ml de sanguine. Con iste regime nulle significative local 
stemic reactiones toxic esseva incontrate. 
le indicationes pro le uso de therapia a ferro e le hasardos potential 
lo. Ferro in forma injicibile es a preferer a transfusiones de sanguine in le 
ction de statos de deficiente reservas de ferro. In certe casos, injectiones 
rro es a pretferer al therapia oral de ferro, proque le injectiones permitte 
losage precise. Si on observa le doses hic recommendate, le periculo de 
siderosis systemic e/o de hemochromatosis es eliminate. 


s discutite 


THE DIURNAL VARIATION OF URINARY COPROPORPHYRIN (UCP) 
EXCRETION IN HEALTH AND DISEASE 
By Joun T. GaLtamBos, M.D.° 
AND 
RicHarD G. Px.D. 
From the Laboratory Branch and the Epidemiology Branch, Communicable Disease Center 


Public Health Service, 


of Medicine, Emory University School o 


Atlanta 


Tue 24-hour urinary coproporphyrin 
UCP 
ber of pathologic processes. The eleva- 
tion of the UCP excretion is one of 
the most sensitive indicators of hepa- 


excretion is altered by a num- 


tocellular injury (Watson and Larson!” 
and is one of the 4 most discriminating 
liver-function tests (Zieve and Hill'* 

In lead poisoning the increased UCP 
output may be the first or the only 
test to become abnormal. The total 
24-hour 


lated with the concentration of lead 


UCP. excretion can be corre- 


in the soft tissue (Chisolm and Harri- 
son- There 1S also al well established 
relationship of the activity of acute 
fever on the 24-hour UCP 
(Neve and Aldrich*). An 


rheumatic 
excretion 


increased UCP output occurs often 
during acute poliomyelitis (Watson 
and Larson'?) but was not observed 


in several cases of aseptic meningitis 
due to other agents!!. 

The recent development of a rather 
simple and precise method for UCP 
Zieve and 


determination (Schwartz, 


Watson'’) has enabled any clinical 
laboratory to adopt this test as a rou- 
tine procedure. One of the greatest 
difficulties, however, is the accurate 
collection of a 24-hour urine. Though 
this can be exasperating at times even 
in the hospital, the reliable collection 


Present address 


U.S. Department of Health, Education, and Welfare; the Department 
Medicine: 


Georgia 


and Grady Memorial Hospital, 


of the 24-hour urine is cumbersome and 
is not infrequently impossible on an 
outpatient basis. 

difficulties of the 


various Groups ex 


To overcome the 
24-hour collection 
pressed the UCP excretion as a 24-how 
estimate on the basis of a 2-hour col 
lection period in the afternoon (Darby 
and Raine”) by measuring the concen 
tration of UCP (Neefe et al.*) or the 
gamma per cent in a single random 
urine specimen (Capps et al.' 

The present study was designed to 
determine the relationship between 4 
12- and 24-houw 
to evaluate the reliability of a 24-hour 
a shorter collection 


UCP. excretions, and 


estimate based on 


period. 


so-call 


Method. The 


group consisted of gainfully er 


Material and 
“healthy” 
ployed asymptomatn white and Negro ma 
ind females. Many of these “healthy” in 


viduals who are included in Table 1 we 


admitted to the gynecological or surgical 
services for elective Surg ical procedures. 
history physical examination, and laboratory 
tests showed no systemic illnesses except I 


the localized pathology which was to 


corrected surgi¢ ally 


The sick individuals studied were patie 


on the medical wards at Grady Hosp 


Atlanta, Georgia, and 


ically ill at the time of this investigation 


were acutely or chi 


urine was collected, and the UCP was d 
mined according to the method of Schw 
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Galambos and Cornell: 


DIURNAL VARI 

1 W The fluorescence was 

ré | ( ctron fluorimeter against 
ndard 

sults. In) order to determine 

her or not doubling a 12-hour 

ry coproporphyrin (UCP) excre- 


provide s an unbiased estimate of 
total 12-hour 


determinations were made for 99 


hou SUCCESSIVE 


nts hospitalized for elective sur- 


irithmetic means of these 


readin classified by race and 
along with the mean difference 
een the corresponding day and 


readings, are given in Table 1. 


ferences between dav and 


AN 


ATION 


OF URINARY COPROPORPHYRIN = 935 
and the mean of the night readings 
are given. Among the well persons, the 
day mean is greater in 5 instances while 
the night mean is greater 4 times. For 
9 a healthy white female, the 
night mean is greater than the day 
mean by an amount significant at the 


Case 


1% level. All other differences between 
day and night means for well persons 
are nonsignificant at the 5% level. For 
the S. sick persons, the day mean Is 
greater than the night mean in every 
instance, although the difference be- 
tween these means is nonsignificant at 
the 5% level for all but 2 For 
Case 11, a white female with liver dis- 


Cases. 


DAY AND NIGHT URINARY COPROPORPHYRIN (UCP 
EXCRETION OF HEALTHY INDIVIDUALS IN 
Mean 

Number Day 

Race Tested Day Night Night 

W hite 22 67.5 61.8 

. Negro l ) 62 ] 69 } 7 ] 

\\ White 37 17.4 $1.7 

Nevro 97 63.5 15.2 18.6 

Significant at the 1% level 

determinations were tested sta- ease, the difference between the day 
lly with the ¢-test. None of the and night means is significant at the 
differences were significant at 5% level while for Case 15, a white 


level with the exception of the 
difference for Negro females, tor 


n the day mean exceeded the night 


1 by an amount significant at the 
vel 
elve-hour day and night UCP ex- 


ms were made for another group 
ople, 9 of were healthy 
itory and office workers and 8 of 
were 


Phese 


ted trom 3 


whom 
icutely ill hospital pa- 
specimens were 
to 10 days. In Table 
e cases are classified individually 
and health status. For 


urine 


race 


the mean of the day readings 


male with empyema, this difference is 
significant at the 1% level. 

Table 2 also contains a measure of 
variability, called the coefficient of vari- 
ation (C.V.), individual for 
whom a series of day and night UCP 
determinations were made. For any 
individual the C.V. equals 100 times 
the ratio of the standard deviation of 
the determinations for that individual 
to the mean of those determinations. 
The C.V. for 12-hour readings range 


for each 


from 12 to 39 for well persons and 
from 18 to 55 for ill patients. 
To investigate the effect of the length 


oproporphyrin standard was generously supplied by Dr. Samuel Schwartz, Depart- 


Medicine 


University of Minnesota, Minneapolis, Minnesota 
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\BI THE MEAN EXCRETION AND THE COEFFICIENT OF VARIATION 
Cc.) FOR CONSECUTIVE 12-HOUR URINARY COPROPORPHYRIN UCP 
ETERMINATIONS IN 
No. of UCP 
Determinations 
S Diagn Day Night D Night Cn 
\\ Healthy 9g 19 () 96 
\ LO LO 65 58.5 
\ \\ 6 ( 73.4 70.6 12 
\\ 7 7 0.6 58.7 1) 
5 5 22.0 | 
\\ 6 8 96.3 53.1 29 
\\ S S 73.4 72.6 
\\ 7 9.3 13.2 27 
\\ 6 } 16 63.1 5 
\\ Cir i scites Y S 26.4 92.9 0) 
\ Cirrhos G 7 1G 
Cirrh S 6 6 $4.7 72.8 IS 
\\ Hepatitis 32.9 16.9 
Jaundi ( nd leptospirosis 11.6 29 
py ma and chronic alco 5 162.2 56.6 
| ibsces 1 chroni 
lco 7 7 195.7 141.7 5 
\\ Chronic pulmonary insuffi 
iency with cvanosis S 10 O28 89.7 ) 
\ | to 100 times the ratio of the standard deviation to the 
ht means for this case differ by an amount significant at the 5% lev 
ht means for this case differ by an amount significant at the 1 
ABLI HE MEAN EXCRETION AND THE COEFFICIENT OF VARIATION (C.N 
FOR CONSECUTIVE 4-HOUR URINARY COPROPORPHYRIN (UCP) DETEMINA 
IONS IN 
No. of UCP 
Ca Determi 
\ Race nations C.\ 
Healthy 95 28.0 17 
\l \\ 93 4 13 
\\ 1S 1.6 23 
MoM 6 96.5 23 
18 5 ~ 
\l \\ 32 
\\ 6 5.9 s() 
) NI \\ 6 13.6 93 
2 | W 6 29 22 
Hepatitis 1] 18.5 13 
i M \\ Hemophilia 6 12.0 61 
5 M \\ Rheumatic pericarditis LO 22 6 54 
26 \I \\ Myocardial infarction 10 54.5 53 
7 | \\ Myocardial infarction 12 16.3 6] 
28 MooN_ Cirrhosis 9 18.9 18 
29 Porphyria and “cirrhosis” 6 999 34 
0) | N Lung abscess 10 38.9 39 
) | | N Delirium tremens LO 153.6 60 
| N Toxic hepatitis LO 17.4 74 


This CaS¢ 


is described in detail in 


a separate Communication", 
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Galambos and Cornell: 


t the collection 
ibility of 


CTICS ot 


interval on the vari- 
UCP determinations, several 
} hour 
made on both well and ill people. The 


and the 


analyses were also 


neans 


C.V. of these readings 


for each individual, again classified by 


ex, race, and health status, are pre- 
ented in Table 3. Cases 1, 2. 3, and 
t alt ich ntic | In both Tables 2 and 3 


nd are the only persons included in 


th tables. For 4-hour UCP determi- 
itions, the C.V. ranges from 8 to 32 
r well persons and from 39 to 74 
vr ill patients For Cases 1, 2, 3, and 
the 4-hour C.V. of 17, 13, 23, and 
}in Table 3 correspond to the 12-hour 
C.V. of 26, 24, 12, and 20 respectively 
Table 2 
Discussion. The upper limit for nor- 
urinary coproporphyrin (UCP) 
cretion is 300 pg. per 24 hours for 


method used on samples from indi- 


luals with not more than moderate 
ohol consumption (Zieve et al." 

If the 12-hour overnight urine were 
d to estimate the 24-hour UCP 
retion, none of the healthy cases 
luded in Table 1 would have been 
lassified. There is an unexplained 

in the overnight UCP excretion 


ng Negro females. In this group the 
isistently lower overnight excretion 
icates that a 24-hour estimate based 
in overnight 12-hour collection 
id be lower than the one based on 


44-hour or on a davtime 12-hour 


ection 
wer overnight UCP excretion was 
rved in all patients who were 


tely or chronically ill. In this group, 
24 hou the 
night 12-hour excretion may result 


estimate based on 


false normals” in some instances. 
misclassification can occur also if 
ictual 24-hour UCP excretion is 
ured. However, it would probably 

more often if the ; 


excretion 


12-hour over- 


were measured alone 


use of the consistently lower night 


DIURNAL VARIATION OF 


URINARY COPROPORPHYRIN — 950) 
excretion in this group of ill patients. 

Although the 24-hour estimates based 
on 12-hour UCP excretions are usually 
evaluation of the 
UCP excretion pattern is possible if 
the variability 


not biased, a bette 


of the diurnal excretion 
' It is well known that 
24-hour UCP excretion varies consid- 


rate is analyzed 


erably from day to day. This variation 
is not as marked in normal individuals 
as it is in patients with disturbed por- 
phyrin metabolism. In some healthy 
children the variation of the 24-hour 
UCP excretion may be remarkably con- 


stant from week to week. but in others 


the variation can be considerable 
(Galambos? ) 
The coefficient of variation (C.V. ) 


is an expression of the variability of 
UCP excretions in successive time in 
tervals. The C.V. in Table 2 and Table 3 
clearly indicate the markedly rhapsodi- 
cal UCP excretion rates in most of the 
ill patients, particularly when 4-hour 
used. Since these 
evidence of 


measurements are pa- 


tients had no impaired 


renal function, this variation of UCP 


excretion rate cannot be attributed to 
renal excretory factors 

In Table 2 among the healthy indi- 
viduals the C.V., based on 12-hou 


wer with 
5 and Case 9. 
In Case 5 the high C.V. is due in part 
UCP excretion. As 
Table 2 his 


21.9 ug. for the day and 27.6 ng. for 


determinations, under 30 


the exception of Cass 


to the rather low 
indicated in mean was 
night excretion. Small variations in this 


markedly 


There is no explanation for the signifi- 
| 


level give increased 
cantly higher night excretion in Case 9. 

In Table 3 the C.V. based on 4-how 
healthy sick 
people do not overlap. In fact, when 
the variability of the UCP 
was measured in 4-hour intervals, it 
proved to be a more sensitive index 


determinations for and 


excretion 


than was the actual 24-hour excretion 


Thi 


for the separation of well and_ sick 
individuals in this small series. 
Using the value of 300 yg. as the 
upper limit of the normal 24-hour UCP 
excretion, both healthy and sick per- 
sons would have been misclassified. 
For instance, on separate occasions the 
24-hour UCP excretions were 323.3 pg. 
and 301.9 ug. 


315.3 we. and 321.5 vg. for Case 3. Both 


for Case 18 and were 


are healthy, gainfully employed scien 
tists and since neither of them is an 
UCP 
ceeded the suggested upper limit. of 
However, the 4-hour C.V. for 
s a remarkably low 8 while 


alcoholic, thei excretions e@x- 


normal 
Case 18 
the 4-hour C.V. for Case 3 is a low 
23. Note also that the 12-hour C.V. 
Table 2) for Case 3 is only 12. 


On the other hand, patients with 


parenchymal liver injury — excreted 


‘normal’ amounts of UCP during one 
or more of the 24-hour periods when 
their UCP excretion was measured. 
Case 23 excreted 221.3 ug. UCP in 24 
hours during the recovery phase _ of 
infectious hepatitis with subsiding hy- 
perbilirubinemia, but the C.V. of the 
consecutive 4-hour UCP excretions was 
high (C.N 13). Another patient 
Case 32 with toxic hepatitis and 
anemia, excreted 120.4 wg. and 57.7 ug. 
UCP in two 24-hour periods. These 
ire well within the accepted normal 
range. The C.V. of consecutive 4-hour 
UCP excretions was quite high (C.V. 


i4 correctly indicating hepato- 


cellular injury. 
\\ he n 


were collected, the 


consecutive 12-hour urines 
UCP excretions 
were not elevated in 3 patients with 
Laennec’s cirrhosis (Case 10, 11. and 
12) and the C.V. of 2 of these 3 pa- 
tients (Cases 10, and 12) were also 


not increased. Unfortunately, consecu- 


tive 4-hour collections were not done 
in these patients. Normal 24-hour UCP 
excretion in cirrhosis was reported by 
Watson, Sutherland and Hawkinson" ). 


American Journal of the Medical Sciences * 
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Case 28, 
creted 221.7 ng. and 279.0 png. in two 
24-hour periods. A high 4-hour C.V. of 
18 correctly classified him in the ab 


a patient with cirrhosis, ex 


normal group. Further studies are nec 
essary to determine if the UCP excre 
tion rate varies significantly in patients 
with cirrhosis as compared to healthy 
individuals, and whether this variation 
is related to active hepatocellular in 
jury or is also present during an inac 
tive and compensated phase of their 
disease. 

In Table 2, Cases 14 and 17 have a 
C.V. of 29 and 
their daily 


32 respectively, and 
UCP excretions are well 
within normal limits. Case 14 is a voung 
Negress who was mildly jaundiced 
when examined during the recovery 
phase of leptospirosis. Case 17 is an 
elderly man with severe emphysem 
and chronic cyanosis. On these 2 case 
neither the 12-hom C.V. nor the total! 
daily UCP excretions indicated dis 
turbed porphyrin metabolism 

The 4-hour C.V. in Case 26 and Casi 
27 (Table 3) is elevated. Both of thes 
patients had recent myocardial infar 
tions. Increased UCP excretion follow 
ing acute myocardial infarctions w 
reported by Eskola, Koskelo 
Halonen’. 

For all the subjects in the healthy 
group studied the C.V. is about th 
same low order of magnitude whethet 
it is based on the variability of 4-ho 
or 12-hour collection periods. In_ pat 
ticular, for Cases 1, 2, 3, and 4, tor 
whom both 4-hour and 12-hour det 
minations were made, there was littl 


the C.V. 


standard deviation (s.d.) of the UCI 


change in Therefore, t!v 
excretion for healthy people is approxi 
mately proportional to the mean. Tris 
appears to be true for sick people aso 
The 4-hour and 12-hour C.V. were both 
high for most patients in whom < is 
turbed 


porphyrin metabolism iS 


suspected, although the elevation of 


Galar 
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( \ tol 


mounced fol 


this 


{-hour determinations than 


group Is more pro- 


for 12-hour determinations. 


Because of 
this proportionality of the s.d. and the 
24-houm 


expected 


nean, a determination would 


that 
a 12-hour determination Multiplying 


} 


have a s.d. twice 


12-hour excretion by 2 to form a 24- 
our estimate would vield an estimate 
hich also has a s.d. twice that of a 


Hence, a 24- 


24-hour estimate 


-hour determination. 


ur excretion and 


ised on 12 


hour excretion would be 
that is, 


bject to the same variability, 


vould be equally precise, 


Because of the variability of the UCP 
cretion rate throughout the day a 
ngle brief collection period, lasting 


ily for a few hours, will greatly in- 


ease the likelihood of misclassifica- 
on. Measuring only the UCP concen- 
ition would also give unreliable 

Its since we were unable to find any 


nsistent between the 
UCP 


volume or the 


relationship 
mount ot ( 


icentrat 


excreted and the 
ion. the urine 


speci Gravity 


In view of the consistency of the 


C.V. based on 4-hour or 12-hour excre- 
tions, it is pe ssible that the C.V. of 
rter (1l- to 2-hour) excretion rates 

he is good as OI! better than the 
excretions for differentiating 


mal and abnormal UCP excretion 
tterns. This would have great clinical 
fulness because the variation of 
P excretion rate appears to be a 


sensitive 


index of impaired por- 
than the 24-hour 


rin metabolism 


excretion 
he data suggest that healthy 
tals have a 


indi- 
the 
patients with acute 
illnesses. There is a poorly 
ied interval between 30 and 40. 
More data are to define a 
per transition between the normal 
p and the patients with disturbed 
po phyrin metabolism. 


less than 30 


( is over 40 


nronk 


hecessary 


VARIATION OF 


URINARY COPROPORPHYRIN = 537 


The day and night 12- 
coproporphyrin (UCP) 
129 urine 
specimens from 9 normal persons and 
on 99 urine specimens trom § hospital- 


ized patients with acute or 


Summary. 
hour urinary 


excretion was determined in 


chronic 


illnesses. The coefficient of variation 
(C.V.) of the 12-hour urines was 
clearly lower for the healthy than for 


the sick group. This indic ates that the 
variation of 12-hour UCP excretion is 
more marked in ill patients. 
Variation of UCP excretion 
studied in 104 consecutive 


Was 
}-hour urine 
specimens from 9 healthy persons and 
on 94 specimens from 10 ill patients. 
The coefficient of variation (C.V. 
consistently 


was 
and distinctly lower in the 
healthy group. 
On the basis ot 
excretion, 2 of the 


24-hour total UCP 
healthy persons, 

patients in the recovery phase of acute 
liver injury, and one patient with cir- 
rhosis would misclassified; 
basis of the 


have been 


however, on the variation 
of the 
correct classification was possible. 
Conclusions. An estimate of a 24- 
hour urinary coproporphyrin (UCP) 
excretion obt: uined by 


4-hour UCP excretions 


doubling a 12 
hour determination will have the same 


precision as a measurement of the 
actual 24-hour UCP excretion. In the 
absence of bias the likelihood of mis- 


classifying a case is the same whether 
a 12-hour overnight or a 24-hour UCP 
excretion is measured. 

The variation of the 
rate appears to be a 


UCP excretion 
more sensitive 
index of disturbed porphyrin metabo- 
lism than the 24-hour total UCP excre- 
tion if the amount of UCP excreted in 
each collection interval is not unduly 
low. This is especially true for people 
with disturbed porphyrin metabolism 
because a single determination will of- 
ten fall within the normal range regard- 
less of the length of the 


period, 


collection 
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We 


On the basis of this preliminary 
stu t is suggested that for healthy porphyrin metabolism the C.V. 
peopl coetficient of variation or over. The interval between 
4-hour UCP excretions is 10 is indeterminate 
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influence on blood pressure 
environmental factors operating 
through the brain has been widely 


scribed and studied, especially since 


cute elevations of pressure during dis- 


reeable life events occur commonly 


ough to be observed by almost every 
IVsIclan Some have assigned an 
iologic role to factors located in the 
rain or in the social environment, or 
th. Others have felt) that such 
inges are of unproven significance. 
inv Case when things seen and 
id are translated into blood pres- 
re rises, cerebral mechanisms are in 
ved in the 


process. 
in man, two types of observations 


timed at elucidating the nature 


The 


changes after various 


locus of such mechanisms. 


pressure 
es of frontal lobe surgery have been 


isured and correlated with the con- 


ent personality alterations (Free- 


and Watts®, Greenblatt and 
mon ind = Columbia-Greystone 
ciates It was generally observed 


t a transient fall in blood pressure 


rred following such surgery to- 
ier with a decrease in anxiety and 
nitiative is well as a lessened ca- 
tv for self-criticism. Although the 
sure alterations were usually small 


of short duration, an occasional 
ked and sustained drop in a hyper- 
ve patient has been reported. Some 
iors have found no change in blood 
sure lobe 


frontal surgery 


( Partridge’, and Shenkin ef al.” ). In all 
of these studies. hypert nsion was not 
to the 


surveillance. 


germane principal problem 


under Accordingly, no 
data were reported about changes in 
weight, diet, renal function, or social 
environment. anv one of which micht 
conceivably have affected the blood 
pressure, 


In a second type study. transient 


blood pressure elevation followed ap- 
propriate electrical stimulation of the 
orbital frontal the 
tip of either temporal lobe (Chapman 
el al.! 


linked with increased peripheral vaso 


surface of lobe or 


Such changes were probably 


constriction and were demonstrated in 
normotensive subjects. These 
lated data in animals prompted Fulton! 
to consideration of thermocoagulation 
of vasoregulator portions of the brain 
as a therapeutic maneuver in hyper 
tension. 

with 
specific changes in attitude and be 


\ fall in blood pressure tog ther 


havior have been reported following 
Wolf and Shepard!®). 


However, a precise assessment of the 


psy chotherapy 


on cerebral 
feasible. It 


was deemed worthwhile. therefore, to 


effect of psychotherapy 
function is not currently 
study a group of untreated hyperten- 
sives in whom specific personality and 
behavior changes followed intracranial 
lesions of known size and location, and 


in whom diet, including salt intake, 


539 


540 The American Journal of the \Viedical Sciences Viay, 1958 
body weight, and renal status were damage prior to surgery. In 2 of them, bi 
essentially unchanged. lateral frontal lol urgery \ performer 
tor pain svndromes nd in the other 2 
Method. The hospital records of all pa temporal lobectomy ror psychomotor sel 
tients undergoing craniotomy at the Univer zures was done, Of the remainder, ther 
sity of Lllinois Neuropsychiatric Institute dur were 5 with meningiomas, 2 with acoustic 
ing the past 1O ve irs, SOG in number. were neuromas, one witl hemorrhagic cyst at the 
examined and 14 subjects were chosen for site of an old cerebral vascular accident 
study. The 14 selected had hype rtension of and in 2 cases, focal softening after intra 
ipproximately known duration and severity cranial vascular t idents The site ind eX 
which antedated neurological symptoms. Clin tent of each lesion were assessed from. the 
ical and laboratory evaluation confirmed the clinical findings, ventriculograms, — arteri« 
ibsence t prior re nal disease toxemia of crams ind the su ns oper itive note il 
pregnancy or othe specific causes for the explor ition of the brain havin been carrie¢ 
elevated blood pressure and a diagnosis of out in everv case but one Case 14 
rABLE } 
{qe or of Da 
Case No. Admn. Ser Site of Brain Damag ind/or Removed Brait Type of Lesion 
M soright temporal gm none 
2 | left temporal 90 gn menimgion 
69 FF right posterior fossa 50 ot icoustic neuroma 
4 54 I left posterior fossa 50 gm meningioma 
64 M _ bilateral prefrontal lobotomy none 
6 61 M left parietal 90 gm meningioma 
7 61 Fright parietal 200-250 gn cerebral evst after 
hemorrhage 
+9) AY left frontal 4 150 gn meningioma 
9 | | right frontal 50 gm meningioma 
10 39) M_sright temporal and parietal 100-200 my ruptured arteria 
aneurvsm 
1] bilateral topectom none 
12 $33 AY right temporal 50) gin non 
1S right posterior fossa 50 gm icoustic neuroma 
14 4 | left parietal, frontal, 200-300 gm middle cerebral art: 
and temporal thrombosis 
sential hypertension had been made in all When first measured at the [linois Ne 
ises. None exhibited increased intracranial psychiatric Institute, the diastolic blood pi 
pressure Weight, diet, and renal status as sure of each subject was 94 mm. or m 
issessed_ | 5 
LSS¢ \ imple testS were not unusual and in the case of ea patient ove! 5() { 


None of the group had been treated with 
intihypertensive agents, although 3 had taken 


phe n | 


mm. higher. All exhibited either Gr ft or Gr Il 


hypertensive retinopathy; none was azote 
irbital as an anticonvulsant for from 
3 in 4 patients there was albuminuria 
2 months to 20 vears pre-operative lv without 

) oO! th 
om Wand pressure thes com physical examination ere was left 


We) n 4 
tinued to take it postoperatively in the sam« cardiac enlargement in ubjects, and i 


dosage. All hospital records of patients corroborating roentg nographic or electri 
here and elsewhere were abstracted. Subs diographic evidence, or both. Since the 1] 
que ntly subjects were seen in their homes procedure s were carried out on only 6 an ~ 
ind studied. Relevant neurological data on the 14 initially, the actual incidence may bh iv 
ill 14 patients are included in Table 1. Four been higher. Data on the status of hyper 


subjects were without significant cranial sive disease in each subject at the time ol 
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admission to the Illinois Neuropsychiatric 
Institute are included in Table 2 


Information about the duration and severity 


if elevated blood pressure before the occur- 
rence of neurologic symptoms was obtained 
from medical records elsewhere, from 
patients and their relatives, and from private 
physicians. Such data and subs quent changes 
In the 
Table 3. There were no reliable data about 


hypertensive disease are recorded in 


eye grounds, heart size, or renal status in 
these patients before admission 
When seen by the 


was interviewed and a medical history and 


author, each patient 


biography obtained with emphasis on_ the 


TABLE 


RB P to 6 yrs 
Duration of 


Hype rlension Ne urological 


Case No Before Admission Symptoms 
l years 154100 
2 12 vears 220/132 

years 182 100 
6-8 years 180 
16 years 200? 
6 ? 3—5 vears 155 95 
7 9 vears 220,130 
7 vears 160100 
9 S years 165 
10 2-8 years 155 95 
1] 3 vears 155/90 
12 3 years 160 ? 
13 +—5 years 172, 100 
14 Vvears 190,180 


settings in which the hypertension appeared 
past and present life situations, and changes 
in personality and behavior following th 
intracranial disease or surgery. Current be 
havior was observed and mentation assessed 
by the standard mental status examination. In 
the latter examination, the patient's orienta- 
tion, capacity to recall specific 
perform simple arithmetic, 
proverbs 


objects, to 
to explain a tew 
ind to identify prominent persons 
was assessed More complex mental functions 
such as the ability to think in abstract terms 
or to make ne w associations were assaved 
during the interview. A detailed account of 
the subjec t’s current job, home responsibilities. 
interests, and plans was obtained. A close 


relative or associate was interviewed also. as 


Before Onset of 
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i check on the acer 
tained from the pati 
tlon was performed 
blood pressure obtain 
again at the end of 
same arm ind 
tions. Weight was re 
obtained, and simpli 
such iS urinalysis 

nonprotein nitrogen 

In 4 cases it was 

pressure during dis 
cally-stressful topic 
results of myections 


oni king 


posit 


1958 


racy. of information ob 
ent. A physic il examina 
ma wherever possible 
wed at the be Tinning and 
the examination in the 
earlier determina 
dietary history 


ests of renal function 


blood urea nitrogen, o1 

ible to measure blood 

i n of a psychologi 

2 instances, the 

i short-acting gangli 

nt tetraethyl 


B. P. on ft B. P. Currently 
160 100 > vear 152 102 
210 152 1) vear 220180 
176.98 186, 102 
180.112 ) 166 108 
ISS 2 212, 120 
152/98 irs 138/94 
200 11¢ } 170 96 
154 94 144.94 
164.98 174/104 
150 95 6 vear 150 105 
156.98 7 174,102 
150 95 l 146 100 
166,100 2 year 176,104 
158 116 vears 120 84 
ammonium chlorice observed. | ll 
the data were review to examine the effect 
on the arterial hype rtension of the following 
1) site of brain da r removal; 2 


amount of damage 


intellectual and persona 


duration or severity 


changes in the social 


Results. In the 
body weight, diet, 
and renal functic 
from their status 


or removy il ral 


ity change; 4) pri 
of hypertension ind 5 


environment 


14 subjects selected 
including salt intake 
m had not change: 


before the onset « 


neurological symptoms. There was nm 


history of intercu 


rrent renal infection 


and n 
any of 

Wit 
and b 
ictv oO 
13), 
interes 
relatio 


Ing es 
Impro' 
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sentat 
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Vitis 
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janit 
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As 
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Me 
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nd no antihypertensive treatment in 


iny of the group. All were ambulatory. 


With re spect to intellect, personality, 


ind behavior, there were a wide var- 


iety of changes. In 3 subjects (1, 3, 


13), employment, family responsibility, 
interests, attitudes, and interpersonal 
relationships were all reported as be- 


ing essentially 


unchanged or slightly 
\lental 


confirmed the 


examination 
integrity of intellectual 
nd behavior. None of the 


nembers of th 


improved status 


runctionimg 


s group exhibited a drop 


in blood pressure Subject | is repre- 
entative 

5-vear-old single white 

rn in Chicago to Sicilian 

I H brother is a professional 

| convictions. When he 

psychomotor SCIZUTrES 

lhood was dominated by 

ess, teasing by peers and 

He was “kicked 

th grade and made his 

ery and odd jobs until 


iv in 195] Subsequently 
ery, worked steadily as 
his mother financially 
in I 

Seizui re greatly 
HH ted, cooperative 
well, The 


> Vears postope rativelsy 


evel Was my 


deere ised in tre 
mentally 


status of his 


group ot subjects (2, 4, 5, 
8.9. 10, 11, 12) exhibited a moderate 
intellectual 


ork, and family 


crease in functioning, 
responsibility, les- 
ned interest in their social environ- 


ent, and some alteration in person 
ty and behavior. 
Unconcern about the future, lowered 
indards of pe rsonal appearance and 
eech, reduced ambition and anxiety 
ere the changes most frequently de- 
ribed. Relatives’ comments follow: 
Stanley 


sh him 


will just sit if you don't 


Mom always fidgeted and worried 
I can't even 
t her to buy groceries a day ahead 


out tomorrow and now 
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of time. She’s always running out of 
everything.” 

“Mary took care of our checking 
account and made all our purchases. 
She was pretty active in two women's 
clubs. . . . She just lost interest . . . says 
‘so what?’ to everything I bring up.” 

In this group, mental status revealed 
diminution in immediate recall 
thinking. None had 
skills. However, all 
were oriented, able to converse, to feed 


some 
abstract 
any 


and in 
learned new 
and dress themselves, and to read the 
paper or magazines with some under- 
standing. None of this group exhibited 
a drop in blood pressure. Case 5 is 
representative. 

This 64-year-old mechanic and 
Sweden and came to 
the United States at age 13. He subsequently 
skilled hard and 
meticulous worker. He married and had two 
1939 he 
bronchitis 


SUBJECT 5 


widower was born in 


became a mechanic, a 


daughters. In was examined for 


chronic and normotensive. A 
later, his wife developed a chronic 
illness which subsequently caused her death 
and 6 after that 
sive. In Sept mber, 1953, he had a probable 
which left 
able to work, but with severe burning pain 
on the left side When all medical 


measures failed to eliminate the pain, a bi- 


was 
year 


months he was hyperten- 


cerebral vascular accident him 


ot his body 


lateral prefrontal lobotomy (Poppen’s meth- 
od) was done in September, 1954. Subse- 
cyue ntly, he has become a drifter, not working, 
spending a night with one of his daughters 
and another on the He has lost most 
of his friends, and his daughter says, “Dad 
doesn’t care about anything—he’s sloppy— 
Perform- 


streets 


I worry about him—he just sits.” 
ances on the mental status examination indi- 
cates He has retained his 
capacity to do simple arithmetic, to remember 
There has 


been no postoperative change in the severity 


no disorientation. 


several objects, and to converse. 


of his hy pertension 


Both subjects in whom pressure fell 
significantly exhibited a lesion of very 
large dimensions, a profound degree 
of personality and intellectual deteri- 
oration, and a secure, protected, and 
stable social environment in their own 
homes (Subjects 7, 14). 


O44 The 

Both patients who exhibited a 
notable decrease in pressure were very 
imperfectly oriented, unable to read o1 
do the simplest mental tasks, unable to 
clothe and keep themselves tidy, even 
partial 
mained. They had learned no new 


though motor function — re- 


skills, remained in their homes entirely 
and were cared for in devoted fashion 
by a spouse in one case and mother in 


the other. An example follows. 


SUBJECT 6l-ve ar-old Wisconsin-born 


housewife of Irish extraction completed two 
vears of high school, married at 20, and 
had 4 children. Her husband, a_ voluble, 
irresponsible person, worked alternately as a 
vaudeville entertainer and railroad man, and 
never made an adequate living. Nine years 
pre-operatively, in association with her last 
child leaving the home and some conflict 
with her husband, she developed headaches 
and anxiety attacks and was found to be hy 
pertensive. She recovered from the headaches 
and anxiety, although the hypertension per 
sisted, and took up again her church and 
social activities and management of the hom« 
After a vear of decreased capacity to con 
centrate she experienced an acute severe 
headache, tailure of left-sided vision, confu 
sion and disorientation which wer progres- 
sive Exploration revealed very large 
parietal lobe cyst filled with old blood and 
serous fluid. Postoperatively, her intellectual 
deficit has remained severe, although motor 
deficit is minimal. She cannot read, cannot 
the floor on 
several occasions, is incapable of carrying on 


dress herself, has had stool o1 


1 conversation. Her husband now stays .home 
constantly and attends to all her needs. 
Daughter visits frequently and helps out 
also. Her illness and “irresponsible * behavior 
were discussed in front of her and she showed 
no interest or affect changes. She is disori- 
ented and disinterested, says only a word o1 
two at a time. Her blood pressure has re- 
mained consistently at lower levels, after 
the appearance of brain damage. 


In 4 patients (5, 7, 8, 9) it was pos- 
sible to carry out a standard stress 


interview because preliminary histori- 
cal data in them indicated that hyper- 
tension arose in close temporal associ- 
ation. with some specific life events. 
After 3 consecutive determinations of 
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blood pressure differed by no more 
than 2 or 3 mm. of mercury, a discus 
sion of the significant event was initi 
ated while frequent blood pressure 
measurements were continued. After as 
full a discussion of this issue as pos 
sible, a neutral topic was introduced 
into the conversation and several more 
pressure determinations made. In Sub 
jects 8 and 9, both of whom had lost 
much of one frontal lobe, there were 
elevations of both systolic and diastolic 
blood pressures during discussion of 
Fig. 1). There 
was an alteration of behavior such that 


the specific life event 


the patient sat forward, spoke loudly 
and rapidly, exhibited greater arm mo 
tion, and in one case, a flush, presum 
ably of diencephalic origin. 

In Patient 7 who had had a very 
large parietal lobe lesion and advanced 
behavior deterioration and in Subject 
5 who had had a bilateral frontal 
lobotomy, such discussion evoked no 
changes in blood pressure or IM be- 
havior, although the usual changes in 
readings with posture alterations were 
present in Subiect 7. 


) 


In additional subject (13 
marked blood pressure changes OC 
curred which were not personally ob- 
patient had a_ small 


acoustic neuroma with very little or no 


served. The 


intellectual impairment on admission 
On the second day of hospitalization, 
during a period of intense agitation, 
blood pressure was 190/110 and a day 
later, when the nurse’s notes described 
her as blood 
138/98. 

In 2 subjects (5 and 9), four hun 
dred milligrams of the 


calm, pressure Was 


ganglionic 
blocking agent, tetraethyl-ammonium 
chloride, were injected intravenously 
and the effects on blood pressure in 
the supine position before, during, and 
after the action of the drug observe: 
(Fig. 2). In both subjects, one wit! 
bilateral frontal lobotomy and one wit] 


(mm. Hg.) 


Blood pressure 


2c 


10! 


il 
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_PRESSOR RESPONSE TO STRESS INTERVIEWS IN 
ie TWO SUBJECTS WITH FRONTAL LOBE DAMAGE 
Subject 8 
120-1 Diencephoalic 
flush 
‘ 
100 
g0- Stressful discussion Stressful discussion 
Non-dominant Side Lesion Dominant Side Lesion 
2 4 6 8 10 l2 14 16 18 20 22 24 6 8 10 12 I4 I6 I8 2 22 24 
Time in minutes 
Fig. 1. 


biood pressure 


EFFECT OF GANGLIONIC BLOCKADE ON BLOOD PRESSURE IN 


TWO SUBJECTS WITH FRONTAL LOBE DEFICIT 


Bilateral Frontal Lobotomy 


Subject 5 


400 mgm 
TEAC LV. 


Rt. Frontal Lobe Lesion 


Subject 9 


24 6 8 10 l2 14 16 18 20 22 


Time 


Fig. 2. 


24 6 8 10 12 14 16 18 2 22 


in minutes 


o 
nd 
220 
200 
—~ 180 
r 
E i60 
140 
| 400 mgm 
“uae. 
80 
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side frontal lobe ex 


ision, there was a significant transient 
ise in blood pressure It is in 
that | pressure Was 1 part 
d by Heurozenl mech 
Patient 1 whom there was a ce 
reas 1h) DI d pressure following 
dministration, exhibited no 
lange Nlood pressure during the 
stress interview as. stated previously. 
Blood p n the lving, sitting, and 
ling sitions showed the expected 
hang subject 
14 subjects, blood pressure 
the beginning of the ex 
S essentially the Same as 
t thi nad. tl largest difference being 
l H vst nd t mm diastolic 
>) ibic Phe Wel blood pressure 


recorded in Table 3. in 


Discu | tensive damage to 


brain tissue may occur in frontal, tem 
por il. or parietal lobes or in the pos 
terior fossa without mitigating associ 


ited hype rtensive disease. With a small 


group of patients and in the absence 


of a paired « ntrol group, the effect of 
brain loss on progression of the disease 
iunnot be stated with assurance 

Only in thos ubjects in whom ther 
was the most drastic decrease in intel 
lect and cial ¢ ipacity was there any 
blood pressure fall. Of the 12 subjects 
whose pressure did not fall, 3 (Subjects 
eed vere ostensibly unchanged 
ifter brain damage as regards employ 
ment, social and family responsibility 


intellectual function pe rsonality, atti 
tudes, and behavior. In the remaining 
Q patients (Subjects 2, 4. 5, 6, 8, 9, 10 
changes in these fespects 
were ap} rent. They were all oriented. 


apabl of 


naintaining a conversation, 
ind performed some productive actiy 
ity, although on a lower level than 
formerly They fed, clothed, and 
In all there was 


washe d the mselve S 


less expression of anxiety, a reduced 
ambition, decrease in amount of new 
learning, lessened self-criticism 
They protessed not to be concerned 
with the future and showed no intense 
interest in or allegiance to any cause. 
\ll had less family, job, and household 
responsibilities than before. Personality 
ind behavior: changes of this order 
were not associated with significant 
changes in blood pressure 

Because of the known variability in 
blood pressure of many hypertensive 
subjects, determinations were made at 
the beginning and again at the end of 
cach interview. At least 3 blood pres 
ure readings made before the onset of 
neurological symptoms were available 
to us ton subjects L236. 
13, and 14. Numerous blood pressure 
determinations made in the weeks fol 
lowing surgery and on early follow up 
clinic visits were likewise examined 
None of the subjects exhibited an un 
usual variability of pressure and we 
therefore have concluded that the avail- 
able readings are representative of the 
true blood pressure status for all 
subjects. 

Whereas 3.) subjects with smaller 
amounts of brain damage and _ little 
personality or intellect change ex- 
hibited a pressor response during 
stressful situations, 2 patients with more 
profound cerebral damage and person- 
ality change did not. It appears that the 
less extensively altered personalities, 
with a quantitatively smaller amount 
of brain damaged or removed, retained 
the capacity to respond to psychologi 
cal stress with pressure elevations, 
whereas this function is lost in the 
presence ot more advanced deteriora 
tion and brain loss. There is nothing 
in our data to support the thesis that 
any one part of the brain is pre-emi- 
nently important in mitigating or main- 
taining hypertension or pressor epi 


sodes. 


res] 
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Although stimulation of orbital su 
face of frontal lobe or the tip of tem 
poral lobe evoked pressor responses in 
man in earlier studies, removal of o1 
damage to one temporal lobe in 4 sub 


ind damage to the orbital sum 


jects 
face of one frontal lobe in one patient 


not followed by change in blood 


Furthermore, in 3 normoten 


Pressure 
S1Ve subjects whose temporal lobe was 
removed at the Illinois Neuropsychi 
itric Institute for psychomotor seizures 
no blood pressure ¢ hange had occurred 
> to 5 vears postoperatively. 

The results of the 


stress mterview 


ind TEAC administration in Subject 
5 are significant. This patient did not 
respond with a pressure elevation to 

discussion of an event which occurred 


in close ter poral association with the 


onset of his hypertension. Yet, his 
postural vasomotor reflexes were intact 
ind the response to TEAC indicated 


blood 


maintained by neurogenic mechanisms 


that his pressure was in part 
| lev ited blood pressure occasionally 
has been known to persist after acd 
juate surgical removal of a single dis 
ised kidney o1 repair of an aortic 


Hallenbeck et al.®). Peart 


is reported continuing hypertension 


oarctation 


following removal of a pheochromocy- 


Thal whe urmary catecholamine C\- 
retion returned to normal’. In similar 
ishion, it appears that removal of part 


f the neural ¢ quipment responsible for 


INTRACRANIAI 


LESIONS ON HIGIL BLOOD PRESSURI DAG 


perception and integration of life ex- 
perience is not predictably tollowed by 
lec rease ih blood pr ssure. 

Summary and Conclusions. |. In 12 
of 14 patients ith essential hypert n 
sion, blood pressure and state of hyper 
tensive disease were largely unchanged 
I. to 7 vears after varving degrees of 
intellectual and social deterioration oc 
curring in association with focal brain 
damage 

The 2 subjects whose blood pres 


sure fell notably exhibited a verv lare« 


lesion, drastic mental deterioration and 
personality chance ind a stable and 
secure social environment 

». The « ipacity t respond to a psy 
chologically stressful interview with 


acute pressure eles itions persisted after 
unilateral frontal lobe 
of bilateral frontal | 


ol extensive pari tal lobe damage and 


loss. In a 
botomy and one 
personality deterioration, no such pres 
SOl response occurred. 

t. Blood pressure was apparently in 
part maintained by neurogenic mech 
anisms in subjects with moderately 
extensive unilateral or bilateral frontal 
lobe damage 
5. The toregoing data support the 
thesis that no one part of the cerebral 
cortex is pre-eminently important in 
mitigating or maintaining hypertension 
or the capacity to re spond to stressful 


events with pressor episodes 
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SUMMARIO IN INTERLINGUA 
Effecto De Focal Lesiones Intracranial Super Alte Tension Del Sanguine 


1. In 12 ex 14 patientes con hypertension essential, le pression de sanguine e 
le stato del morbo hypertensive esseva plus o minus inalterate a periodos de 
inter 1's e 7 annos post le occurrentia de deterioration intellectual e social de varie 
grados e associate con focal lesiones cerebral. 

2. Le 2 subjectos in qui le pression del sanguine descendeva notabilemente 
exhibiva grandissime lesiones con formas drastic de deterioration mental e de 
alteration characterologic. Lor ambiente social esseva stabile e secur. 

Le capacitate de disveloppar acute elevationes del pression in responsa al 
stresses psychologic de un interview persisteva post perdita unilateral del lobo 
frontal. In un caso de lobotomia frontal bilateral con extense compromissos del 
lobo parietal e forte grados de deterioration del personalitate, nulle tal responsa 
pressorl esseva notate. 

1. Le pression del sanguine esseva apparentemente mantenite in parte pet 
mechanismos neurogenic in 2 subjectos con moderatemente sever lesiones uni- 0 
bilateral del lobo frontal. 

5. Iste datos supporta le these que nulle parte specific del cortice cerebral 
pre-eminentemente importante in mitigar o mantener hypertension o le capacitate 
de reager per episodios pressori a evenimentos stressante. 


SUMMARIO IN INTERLINGUA 
(See page 562 for original article 
Complexo De Cholesterol Seral E Globulina In Myeloma Multiple 


1. Hypocholesterolemia associate con hyperglobulinemia esseva demonstrate 
in myeloma multiple. 

2. Iste constatation suggere que un anormal molecula de globulina se associa 
con un parte del libere cholesterol in le sero. Le ligation de cholesterol per 
globulina explicarea alora le reduction del quantitate de cholesterol libere in 
le sero. 

A parte le acceptate adjuta diagnostic de hyperglobulinemia, il es suggerit« 
que on accepta le association de hypocholesterolemia como criterio de valor 
diagnostic in myeloma multiple. 

4. Le grado minimal de atherosclerosis observate per Spain e alteros in casos 
de myeloma multiple le quales etiam exhibiva hypocholesterolemia e un simile 
constatation in le caso original del presente studio merita un investigatior 
additional. 
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THE EFFECT OF AMMONIUM CHLORIDE INDUCED MATERNAL 


ACIDOSIS ON THE HUMAN FETUS AT TERM: IL. 
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\DMINISTRATION Of ammonium chlo- 
ride to pregnant women at term read- 
ily induces metabolic acidosis. This is 
with a hypoxia, 

ind lowering of the pH in 
lhe present report is con- 


ssociated clistinct 


| 

rcapnita 
I 

the fetus 


cerned with the distribution of plasma 
electrolytes 


normal 


in both mother and fetus 
and the 
chloride in- 


pr GnAaANCY under 
influence ot 


duced 


ammonium 


Materials and Methods. Blood was obtained 
t} ta n oiled, heparinized syringes 
weeks 
them and their in- 
tl t e of birth. Nine of these pa 


rece ( 6 gm ot 


pregnant patients in the last few 


nd from 


ammonium chloride 
5 to 23 days prior to delivery 
ther received 4.3 gm, of 

hloride early in 


ty na liet of the 


uncoated 
The ac 


were not 


labor. 
patients 
leliveries were accomplished 
thesia. Details of these pro- 
been described previously®. 
Or les were kept in the original 
versed in ice water, until deter- 
hemoglobin and blood gases 
ted. Whole blood samples for 
had been withdrawn 
f the samples to the laboratory 
then centrifuged and the 
ma drawn off. Suitable dilutions for study 
ind potassium, protein and chloride 
t once and the remaining plasma 


determination 


blo d Was 


ret vy iater examination, 


Sodium and potassium were determined by 
flame photome trv, « mploying standards which 
contained appropriate concentrations of both 
sodium respectively. These 
standards were prepared gravimetric ally and 
checked against those of another laboratory. 
Measurements were 


and potassium 


made against a standard 
curve pre pared each day, and a constant slit 
width was maintained for each day’s run 
Calcium and combined were 

method of Sobel and 
chelation with disodium 
to titrate against an indi- 
cator system employing eriochrome black T. 
Chloride 


magnesium 
measured by the 
Hanok!®, 


ethyl me 


using 
diamine 
modification 


was determined by a 


of the methods of King and Bain’ and of 
Stiff'7. Chloride was used in a silver iodate 
system using potassium iodide to release 


iodine. The iodine equivalent to 75 mEq./L. 
of chloride was then bleached out by thio- 
sulphate and the remainder measured in a 
spectrophotometer at 420 mu. 
measured by a 


Protein 
modification of the brom- 
sulphalein method suggested by Nayyar and 
Glick'®, in which BSP is precipitated by 
protein and the excess BSP measured spectro- 
photometrically. Lactate was measured by a 
modification of the Barker and Summerson 
technique!. Phosphate was measured by the 
method of Taussky and Shorr!s. Pyruvate 


Was 


was measured by the method of Friede- 
All measurements were made in 
duplicate. Details of these methods have 


been published elsewhere?. 

Results. The distribution of plasma 
electrolytes in the peripheral vein 
blood of 25 normally pregnant women 


his study was supported by grants from the Louis W. and Maud Hill Family Foundation 


St. Paul, Minnesota. 


( 549 ) 


| 


550 The (me rican Journal of thre \fedical Sciences \ay, 1958 


at term is reported in Table 1 and the 
first column of Table 4. In these same 
blood samples (plus one more whose 
plasma was lost in processing) the pH 


0.02. pCO 3.5 mm. 
t 


Was 
He hemoglobin concentration 1] 5 
1.2 gm ind oxvgen saturation 70 
rhe electrolyte concentrations in the 
peripheral vein blood of 11 women at 


the time of delivery, and in the umbili 


TABLE 1] PLASMA ELECTROLYTES AND 


this normal control group are: pH 7.34 
0.05, pCO, 41.6 + 6.8, Hgb. 15.3 
0.S and O. saturation 62 13%. 

It will be noted that the only ma 
ternal values which differ in the group 
at the time of delivery from the group 
prior to labor are sodium, bicarbonate 
and lactate, and that none of these is 
significantly different. The total anions 
and cations are essentially equal in 


both groups 


STANDARD DEVIATIONS (mMEQ/I IN 


PERIPHERAL VEIN BLOOD OF 25 NORMAL WOMEN IN THI yu WEEK OI 


PREGNANCY 


ty 

\ K ( 
137.7 4.2 3.4 
SD 97 0.5 0.4 


TABLE 2.—PLASMA ELECTROLYTES AND 
BLOOD OF 11 NORMAL PATIENTS AND TH 


Protein Lactat te 
3.7 06 290.0 15 1.9 


STANDARD DEVIATIONS IN 


KEIR NEWBORNS AT DELIVERY AT TERM 


Cr 
Ne K ICO; Protein I! t P] hate 
Maternal 140.5 5,2 LO3.8S 19.] 19.7 
S.D OS 0 1.9 
Umbil 140.4 1.5 3.9 21.6 
S.D 1.4 6 26 1.8 0.4 
Umbilical artery mean 138.6 6.5 5.3 104.4 93.8 17.4 Lg > ( 
S.D 5.8 (0.9 7 9 4 | 5 0.4 


cal vessels of their newborns, are re 
ported in Table 2 and column 2 of 
Table 4. Blood was drawn from the 
umbilical cord after completion — of 
delivery and before respiration had 
begun. Two umbilical artery blood 
samples were insufficient in volume for 
study. The maternal pH, hemoglobin 
and oxygen saturation were essentially 
the same as for the group not in labor. 
The pCO, was 34.1 1S mm. Hg, 
which is probably related to hyper 
ventilation associated with bearing 
down efforts. Umbilical vein values for 


In the normal fetus, plasma sodium 
concentration is equal to that in the 
maternal peripheral vein. The potas- 
sium and calcium and magnesium con- 
centrations are consistently, but in these 
data not significantly, higher than ma- 
ternal values. The total fetal cations 
tend to exceed maternal slightly. Chlo 
ride concentrations equal maternal 
values. The total protein concentration 
is lower than maternal and lactate and 
phosphate higher. The bicarbonate con- 
centration is higher than maternal, and 


higher in the umbilical artery than in 


btai 
vith 


Cver. 


tO 


ntire 
clve 
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the umbilical vein blood. This corres- nation was not available for one um- 
ponds with the pH of 7.2 0.07 and bilical vein and 2 umbilical artery 
pCO, of 52.9 = $.5 found in umbilical — samples. 

utery blood. The total fetal anions rhe mean pH for these 11 mothers 
so slightly exceed maternal totals and = was 7.28 > 0.04, as compared with 
equal the fetal cations 7.31 for the entire group of treated 


| lectrolvte 


obtained 


concentrations in 


blood 


from patients experiencing 


the untreated 


controls, The corresponding fetal um- 


patients and 7.37 for 


the effects of ammonium chloride are — bilical vein pH’s were 7.14, 7.24 and 
shown in Table 3 and the third column = 7.34. The maternal-fetal gradient in the 
rABLI PLASMA ELECTROLYTES AND STANDARD DEVIATIONS (mMEQo./L IN 
BLOOD OF 11 MOTHERS RECEIVING AMMONIUM CHLORIDE AND THEIR 
NEWBORNS AT DELIVERY AT TERM 
Ca 
Na K Cl HCO, Protein Lactate Phosphat 
137.8 4.2 5.3 104.6 16.8 0.5 2.9 L.9 
S 0.7 0.4 33 2.0 9.3 0.3 
137.0 105.1 LS.S 19.6 1.7 3.] 
16 12 0.4 5 29 1.8 2 0.4 
138.4 55 5.6 105.3 0.2 5.5 3.1 
PABLI POTAL OF DETERMINED ANIONS AND CATIONS AND STANDARD 
DEVIATIONS (mMEo./L 
\t delivery 
I r to labor \ rmal patie nts Ammonium chloride treated 
Cations \nions Cations Anion Cations Anions 
7 29 147.7+4.] 149.8+3.5 146.8+4.6 147.3+3.4 146.52+3.8 
150.7+3.6 148.4+4.8 148.2+2.8 151.1+3.2 
| art 150 149.7+3.9 149.6+3.6 152.3+2.7 
t Table 4. The blood samples were selected 11 cases is thus 0.14 pH units 
btained under conditions identical as contrasted with 0.03 for the controls. 


ith those in the control group. How- 
ver, the only blood samples subjected 


and ( 


Vas 


lectrolyte analysis in the 
ntire group of 80 patients who re- 


eived ammonium chloride and who 


elivered while under its influence 
ere those with extreme changes in 
‘1H in the umbilical cord blood. They 


rm the group of 11 patients reported 


ere. Plasma for electrolyte determi- 


The gradient for the entire group of 
patients given ammonium chloride is 
0.07 pH units, which indicates that the 
selection emphasizes but does not pro- 
duce the observed results. The differ- 
ence in pH between umbilical vein and 
umbilical artery blood is 0.06 pH units 
for the and control groups 
and 0.07 pH units for the entire am- 
monium chloride treated group. 


selected 


The maternal pCO, in these 11 pa- 
tients was 37.2 $0 as compared to 
34.1 18 in the controls. their 
infants, umbilical vein pCO, was 57.6 

14.0 and oxygen saturation 45 + 18% 
as compared to 41.6 + 6.8 and 62 
13% respectively. 

In regard to the electrolytes, the pat- 
tern of distribution is essentially the 
same as that observed in the normal 
controls, except for the elevated lac- 
tate and reduced bicarbonate values. 
By the t test, the pt (normal control 
compared with treated group) in re- 
gard to bicarbonate is: maternal vein 
0.026, umbilical vein 0.027 and umbili- 
cal artery 0.007. For lactate the corres- 
ponding values are 0.285, 0.049 and 
0.051. This excess of lactate in the fetal 
blood results in an excess of determined 
anions of almost 3 mEq./L., and sug- 
gests the presence of an undetermined 
cation in fetal blood under these con- 
ditions. The lower sodium concentra- 
tions in the treated group are of border- 
line statistical significance. In a few 
trials we were not able to demonstrate 
sufficient ammonium ion to account for 
this, but these results were not con- 
clusive. The induced acidosis is mani- 
fest more strikingly in the fetus than 
in the mother in this group as would 
be expected in part from the method 
of selection on the basis of degree of 
pH depression. 

Although pyruvate was determined, 
it was not present in significant con- 
centrations in either maternal or fetal 
blood, from the standpoint of electro- 
lyte distributions, nor were large dif- 
terences noted among the groups of 
patients. 

Discussion. The distribution of elec- 
trolytes in mother and fetus has been 
studied for many years, most exten- 
sively in the 1920's and 1930's. The 
literature has been’ reviewed by 
Smith!®. It is limited in two ways. 
Only infrequently have maternal and 
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fetal bloods been studied simulta 
neously, and then usually in reference 
to but a few electrolytes at a time. In 
many instances infant blood samples 
obtained in the first few hours of life, 
rather than samples from the function- 
ing umbilical cord, have been used as 
representative of in utero conditions. 
The excellent studies of Graham et al.® 
on neonatal electrolyte homeostasis 
have as their baseline such immediate 
neonatal values rather than fetal values. 

Scapaticci, Passaro and Carboni!*:!* 
have reported on electrolyte concen- 
trations in maternal and umbilical cord 
blood in 8 cases. However, they did 
not determine all the electrolytes on 
which they report in all cases. Where 
blood was insufficient in amount, they 
assumed values for potassium, calcium 
and magnesium and assumed equality 
of anions and cations to estimate bi 
carbonate, chloride or organic acid 
concentrations. 

Rogala and Troszynski'? have. re- 
cently described sodium and potassium 
concentrations in maternal and fetal 
plasma slightly higher than Newman's 
and ours. 

Newman! has reported electrolyte 
studies on maternal and umbilical cord 
blood in 21 cases. A comparison of his 
data and ours indicates very close 
agreement in regard to total cations, 
although Newman’s values for calcium 
and magnesium, which he measured 
separately, exceed ours. In both studies 
fetal cations and anions slightly exceed 
maternal. In regard to anions, the 
values tor chloride, bicarbonate and 
phosphate correspond closely. Our pro- 
tein values are considerably higher 
than Newman’s for both mother and 
fetus. This difference is almost cer- 
tainly methodologic. The anion deficit 
found in Newman’s study is larger than 
ours, therefore, since, in addition to 
the protein difference, we have de 
termined lactate concentration. In any 
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event, these values 


appear to be a 
approximation — of physio- 


electrolyte concentrations in cord 


re asonable 


logic 


blood 

Phe pCO, and HCO, concentration 
in the venous blood of the normal 
mother reflect a mild compensated 


respiratory alkalosis which increases 
with the hyperventilation of late labor. 
Maternal pH is Maintained at a normal 
le vel and electrolyte 
unremarkable 

In general, the 
to be in a state of uncompensated res- 
piratory With the placenta 
and the with her own homeo- 
static available to com- 
pensate in part for this, fetal electro- 
lyte patterns at least at term are much 
like those of the mother. The 
tently higher fetal potassium and phos- 
phate values may be 
elevations 


distributions are 
normal fetus appears 
acidosis”. 


mother. 


mechanisms, 


consis- 


related to similar 
in experimental 
acidosis in the 


observed 
respiratory respiring 
inimal before renal compensation can 
Miller*). The 
the p! icenta is somewhat limited in its 
function as a 


f the 


movement 


occul suggestion is that 


kidney in regard to some 


electrolytes. In regard to CO. 


it is not clear whether the 
placenta is limited in its permeability 


wr the fetal red cell is limited by its 
lack of carbonic anhydrase. 
Dancis, Worth and Schneidau have 


reported the effect of ammonium chlo- 
ride acidosis on the pH, carbon dioxide 
chloride of the blood of 
rabbits their 
results are essentially 


ontent and 


pregnant and fetuses”. 


the same 
OUTS 

rhe imposition on the mother and 
tetus of chloride acidosis 
a decrease in pH in both 
in pCO, in the fetus®, a 
decrease in sodium in both 
nd significant changes in bicarbonate 
nd lactate concentrations in both. Al- 
though they are not statistically sig- 
also 


ammonium 
esults in 
nd ad TIse 


vorderline 


nificant, there are increases in 
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potassium and phosphate concentra- 
tions in the fetus, but not in the mother. 
Summarized in terms of adult metabo- 
lism, there is an increase in the sever- 
ity of a respiri atory type of acidosis in 
the fetus. In some of the 
stigmata of metabolic acidosis, 
an elevated lactate 
present. 


addition, 
such as 
concentration, are 
of these changes func- 
tion to depress the oxygen affinity of 
hemoglobin, and hypoxia, at least inso- 
far as it can be estimated from oxygen 
saturation, is present. 


Some 


It may be questioned whether terms 
like respiratory acidosis are appropri- 
ate for use in this connection, since 
placental “respiration” does not appear 
to include the possibilities of com- 
that the lung affords. 
Changes in ventilation can alter pCO, 
rapidly to adjust for metabolic devia- 
tions. Although the low pCO, of the 
maternal blood in the intervillous space 
and the flow of that blood may 
afford considerable latitude for the dif- 
fusion of CO. from the fetal blood, 
the gradient is in no way comparable 
to that between pulmonary blood and 
air. Further, there are no known mech- 
anisms for increasing fetal blood flow 
through the placenta in the human. If 


pensation 


large 


they exist, the absence of carbonic 
anhydrase from the fetal red cell may 
nevertheless be a limiting condition 


for CO. elimination. With this in mind, 
the acidotic alterations in the blood 
of the fetus can be referred to as 
respiratory in type by analogy only. 
As we noted prev iously, the marked 
biochemical changes in the fetus asso- 
ciated with induced maternal acidosis 
are not reflected in any difficulties in 
the neonatal period in the infants we 
have observed. The elevated fetal lac- 
tate concentrations are compatible 
with the interpretation that the fetus 
avails itself of anaerobic pathways of 
metabolism to adjust to hypoxic 
acidotic conditions. As soon as pulmo- 
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nary ventilation is available, after birth, sodium but this change is not statis 
the infant can resume aerobic metabo- — tically significant. A cation deficit ap 
lism. The electrolyte abnormalities are pears in our electrolyte balances for 
minimal enough to lie well within the which we cannot entirely account. 

capacities of the kidney of the newborn. The data suggest that the mild res 


Summary. Maternal acidosis induced piratory type of acidosis ordinarily 
by ammonium chloride adminstered to observed in the normal fetus can be 
pregnant women at term produces in severely aggravated by inducing ma- 


their fetuses decrease in pH, oxygen — ternal acidosis, and that the placental 


suturation and bicarbonate, and a ris« fetal svstem is limited in its ability to 
in pCO, and _ lactate concentration eliminate CO. as well as the electro- 
Both mother and fetus appear to lose lvtes which are consequently increased. 
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SUMMARIO IN INTERLINGUA 


Le Effecto De Acidosis Materne, Inducite Per Chloruro De Ammonium. 
Super Le Feto Human Al Termino: II. Electrolytos 


Acidosis materne inducite per le administration de chloruro de ammonium a 
gravidas al termino produce in lor fetos reductiones de pH, de saturation 
oxygenic, e de bicarbonato e augmentos de pCO, e del concentration de lactato 
Le matre e le feto pare perder natrium, sed iste effecto non es statisticament 
significative. Un deficit cationic se monstra in nostre balancias de electrolvto 
sed nos non ha un « xplication satisfactori pro iste phenomeno 

Le datos indica que le leve typo :espiratori de acidosis observate ordinariment 
in fetos normal pote esser aggravate seriemente per le induction de acidosis 
materne e que le systema placento-fetal es limitate in su capacitate de eliminar 
CO. e etiam electrolvytos. con le consequentia que le concentrationes de istos es 
augmentate 
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BLOOD AND URINE 


N'ACETYL SULFAMETHOXYPYRIDAZINE: 
DURING ORAL 


CONCENTRATIONS IN 
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COMPARISONS WITH SULFAMETHOXYPYRIDAZINE® 
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[he properties of the new, long- ef al. Kass and Norton'*, Lepper, 
icting antibacterial sulfonamide, sulfa- Simon and Marienfeld'’, Litchfield", 
nethoxypyridazinet (SMP) and early) Neipp and = Mayer'®, Nichols and 
results of its clinical use have been  Finland'*, Nichols et = al.">, Roepke, 
reported by a number of workers Maren and Maver'®, Ross, Ahrens and 


Strickland 
nad Smith 


Gvle'. Cleve- 
ind Lawson", Finland ef 


Foerster et al, Frisk and Wassen" 


and 


Be IVC] 


Zaremba= Shidlov sky, Prigot and 
Turell?!, Walker and Hamburger?*, and 
Ziai Finland** The N'acetyl 


and 


ickson and Grieble*”’, Harris, Riley derivative of this sulfonamide (Fig. 1) 
nd Knight*, Jones and Finland'’, Jones according to Litchfield'®, is hydro- 
SO.NH OCH 
N 
Sulfamethoxvpyridazine 
HN SOLN OCH 
( N N 
CH 
N' Acetyl Sulfamethoxypyridazine 
Kia. 1 
Aided by a grant from the National Institutes of Health. 
The sulfamethoxypyridazine (Kynex) and its N!acetyl derivative (Kynex Syrup) were 


1 by the 


Lederle Laboratories Division, American Cyanamid Co., Pearl River, N.Y. 
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he 


lyzed after oral administration and _ is 
absorbed only as free SMP: this deriva- 
tive, however, is said to provide a more 
feasible liquid preparation in the form 
of a syrup that is more acceptable, es- 
pecially to children. The present paper 
reports on the concentrations of free 
and conjugated SMP (probably Ntacetyl 
derivative, which is inactive) in blood 
and urine of normal subjects and pa- 
tients given equivalent doses of SMP 
and N'acetyl SMP. 


Materials and Methods. A “cross-over” 
study was done in 5 normal voung adults 
weighing 57 to 87 (Av. 71) kg. Each subject 
received tablets of SMP or the equivalent in 
the form of Niacetyl SMP in a syrup in an 
initial dose of 1 gm. followed by 0.5 gm. 
every 24 hours for a total of 7 doses: 2 weeks 
after the last dose the alternate drug was 
given in the same manner Specimens of 
whole blood (in a dried oxalate mixture and 
of urine were obtained from each subject 7 
and 24 hours after the first, third, fifth and 
last doses of each drug and used for the 
determination of “free” and “total” SMP 
by the method of Bratton and Marshall? 
Samples of whole oxalated blood and _ of 
urine were also collected from children and 
analyzed in a similar manner; these children 
were ward patients who received SMP or 
Ntacetyl SMP in an initial dose of 30 mg 
per kg., followed by 10 mg. per kg. every 24 
hours (8 patients with each drug) or an 
initial dose of 25 mg. per kg. followed by 
7.5 mg. per kg. every 24 hours (3 received 
tublets of SMP and 2 the syrup containing 
Nlacetyl SMP.t In interpreting the blood 
levels it should be borne in mind that nearly 
all of the drug is in the plasma ( Nichols, 
Jones and Finland!§, and Roepke, Maren and 
Mayer!®) and very little in the erythrocytes: 
the concentrations in the plasma were there- 
fore higher by from 50% to nearly 100. 
depending on the hematocrit. 


Results. The concentrations of free 
and total SMP in the whole blood and 
urine of the 5 adults who took the 
same doses of SMP and N'acetyl SMP 
at different times are shown in Table 
1. Although there were individual vari- 
ations among the subjects and from 


{The chemical determinations were done by 
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day to day, the concentrations of free 
SMP in both blood and urine were 
generally somewhat lower during the 
ingestion of N'acetv] SMP than at the 
corresponding times during the admin- 
istration of tablets of SMP. The aver- 
ages of all the values for the concen- 
tration of free SMP in whole blood and 
urine obtained during the ingestion of 
N'acetv] SMP were S6% and S7%, re 
spectively, of the averages of the cor 
responding concentrations found while 
the SMP was given. The proportion of 
drug that was determined as the con- 
jugated form was similar after each of 
the 2 drugs and this was true for both 
blood (averages 23% during the SMP 
period and 21% during the N'acetvl 
period) and urine (averages 61% and 
62%, respectively 


The results obtained in the blood 


and urine of the children are shown 


in Tables 2 and 3, respectively; they 
were very similar to those obtained in 
the adults. The average concentration 
of free SMP in the blood of the 8 
patients who received the larger doses 
of N'acetyl SMP in a syrup was 87% 
of that obtained in the other 8 patients 
who were given the equivalent dose of 
SMP in tablet form. In the 2 children 
who received the smaller doses of 
N'acetv] SMP the average level of free 
SMP in the blood was 78% of that 
found in the 3 children who got the 
tablets of SMP. The average concen 
trations of free drug in the urine of 
the 8 children who were treated with 
the larger dose of the syrup were 66% 
of those obtained for the other 8 chil- 
dren during ingestion of the corres 
ponding dose of the tablets, whereas 
in the children who received — the 
smaller doses the average concentra 
tions of free SMP in the urine were 
about the same with either drug. Her 
again the proportion of drug detet 
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mined as the conjugated form in the 
urine was not. significantly different 
ifter the 2 drugs. On the larger doses 
of the syrup, an average of 67% of the 


drug in the urine was determined to 


Dose 1 Dose 


(Concentrations in Whole Blood 
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be in the conjugated form; this average 
during administration of the equivalent 
doses of tablets of SMP was 59% con- 
jugated. The corresponding averages 
of the proportion of conjugated drug 


PABLE lL. CONCENTRATIONS OF SULFAMETHOXYPYRIDAZINE IN BLOOD AND URINE 
OF SAME 5 NORMAL ADULTS AFTER SIMILAR DOSES OF SULFAMETHOXYPYRIDA- 
ZINE OR ITS N'ACETYL DERIVATIVE GIVEN ORALLY* 


Dose 5 Dose 


After Sulfamethory pyrida ine 


3.6 3.9 5.6 2.6 6.3 3.8 5.2 2.5 +0 
§.0 5.5 6.9 4.1 5.1 8.7 4.2 §.3 
5.1 5.1 5.7 5.3 6.3 5.0 
6.1 92 10.9 >.7 6.9 8.1 9.5 5.7 7.8 
3.7 $9 359 2.9 $.1 5.2 6.5 3.1 4.4 
§.7 53.8 5.6 5.5 6.6 3.9 5.3 
17 ‘ty 

N' Acetyl Sulfamethoxy pyridazine 

3.4 $8 48 23 3.4 26 32 
3.7 5.0 4.5 5.8 3.8 4.4 
62 78 90 55 63 63 78 43 5.0 
3.5 $.5 6.1 3 $5 5.3 6.2 3.0 4.2 


27 11 30 7 22 23 80 5 17 
40) 12 42 3 10 6 15 7 18 
38 9 $1 13 2 15 50 11 23 
79 29 $9 $1 7 3h 75 39 97 
33 0 $5 10 10 19 17 60 


Concentrations in Urine After N' Acetyl Sulfamethoxry pyridazine 


\ $.7 2.4 4.1 $3.8 5.5 2.6 
3.5 50 66 3.7 
( 1.7 6.7 3.4 5.1 6.6 4.1 
LD 10.2 12.2 $3 59 9.1 11.5 4.7 
| 0 5 3.1 $3.6 52 63 29 
lrerag ».4 6.7 3.2 72 38 
f 
(or ntrations in Whole Blood Aft 
\ 6 $.5 1.8 26 3.6 5.0 2.6 
B 2.3 3.2 4.2 3.5 3.5 
( 2.1 29 2.5 3.2 4.5 5.6 $3.5 
I) 63 82 664 73 6:3 
| 2.7 34 3.8 $5 56 29 
$3 2.8 3.6 $.7 +9 
AD 
\ 1] 25 ll 24 15 58 7 
B l¢ 16 5 17 12 33 12 
( 6 15 10 22 19 66 12 
14 23 27 71 410 78 
I 22 56 7 22 11 +1 10 
i 14 27 12 31 19 55 15 
njugated Ls 6] 65 
AL 31 5 14 8 66 9 
B ( 12 5 15 8 10 6 
( 7 5 19 2 1] 
D 1] 16 24 48 23 37 16 
| 8 21 10 31 8 22 13 
} 8 17 10 25 11 29 11 
yated 60 62 


40 22 101 16 89 18 63 & 27 
11 28 13 25 17 389 - — 
18 75 14 78 6 25 12 53 


70 69 64 54 


Each subject received sulfamethoxypyridazine on one occasion and the equivalent amount of the 
N'acetyl derivative on another about 2 weeks apart; the dose in each instance was 1 gm. followed by 
0.5 gm. every 24 hours. Weights in kg.: A=70, B=87, C=75, D=57, E=68. 


Mg. of sulfamethoxypyridazine per 100 ml. of whole blood or urine; F=free; T= total 


hr 24 hr 
+.4 $8 5.9 3.7 $.8 5.0 6.4 3.5 4.4 
40 19 2? A) 
fter Sulfamethory pyridazine 
iS 16 39 1S 38 18 $8 16 45 
65 59 6.3 
28 24 46 39 70 23 39 $8 61 
27 l 5 $ 10 18 54 6 24 
31 15 50 17 54 16 44 19 41 
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in the urine on the smaller doses were 
66% and 73% during ingestion of 
N'iacetvl SMP in syrup and SMP 


tablets. respectively. 
Summary and Conclusions. N'acety] 
sulfame thoxypyridazine given orally in 
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a syrup vielded concentrations of free 
sulfamethoxypyridazine in blood and 


urine that were about 15 to 20% lower 
than equivalent amounts of sulfa- 
methoxypyridazine given as_ tablets. 


The dose of N'acetv! sulfamethoxy pyri- 


rABLE 8.—CONCENTRATIONS OF SULFAMETHOXYPYRIDAZINE IN URINE OF CHII 
DREN RECEIVING DAILY ORAL DOSES OF SULFAMETHOXYPYRIDAZINE OR ITS 
N'ACETYL DERIVATIVE 
D I Do Do Do dD 
Sulfamethory pyrid zine 1) mg. kq then 
19 45 18 6 34 55 10 Ss 15 6 25 15 10 
2 12 16 14 82 6 27 14 38 9 15 14 43 9 37 10 31 
) IS 9 15 56 12 42 10 4 
87 15 2 16 16 @ 
) 8 29 7 22 3 s § i t 18 11 
6 10) 16 7 16 14 37 8 15 9 $1 9 2 
7 17 2 387 2 3O 59 19 84 14 25 14 28 10 28 1 27 
6 16 79 7 25 19 12 10 288 
lrera 17 32 17 42 «17 ST 9 20 9 10 2 10 
1) 
Sulfamethory pyridaz ne, > ma. ka.. then mq. kg 7 
22 64 8 48 10 68 21 7 36 26 9 35 17 
10 12 22 15 37 11° 7 6 #15 $ 27 8 52 
17 8 16 68 12 538 11 3 18 6 27 20 12 6 26 
lrerag 17 41 #13 #51 #11 49 @ 6 Qi 7 38 18 12 12 «37 
ty Sulfamethory pyridaz () mq kg then 10 mq. | Ar 
12 97 57 12 40 6 18 17 6 14 I1 18 
13 9 21 24 QI 9 28 6 26 28 40 
14 12 29 11 #54 10 19 ) 8 2 ) $ 21 #12 3O ; 16 
15 VW 6 18 9 2 #6 19 10 2 > 
16 8 18 18 38 18 @ 7 #«418 9 7 7 48 8 17 6 #18 
17 2 i 9 3 2 9 8 5 $3 1 10 48 4 37 13 49 
18 6 6 14 9 8 18 10 28 10 
19 ( Q 94 2 9 10 40 10 24 10) 45 
{rerage 10 24 12 40 10 28 6 2 6417 #7 381 8 @ 
Conjugated 8 r0 65 65 
N' Acetyl Sulfamethorypyridazine, 25 mg./kg., then 7.5 mg./kq. every 24 hr 
20 10 33 9 15 7 #15 419 11 6 21 16 10) 68 i 7 af 
21 12 32 48 75 & 28 20 615 14 12 8 l 
lrerage ll 32 5 10 2% 45 6 21 10 2 5 18 $1 7 40 #5 18 $ 2 
ie. 
( onjugated 66 0 | \ 


* Mg. of sulfamethoxypyridazine per 100 ml. of urine. F=free, T= 


total; T= missing 
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dazine should, therefore, be corres- about the same during administration 
pondingly larger than that of sulfa- of —sulfamethoxypyridazine or _ its 


methoxypyridazine. The proportion of | N'acetyl derivative; this was true both 


drug found in the conjugated form was — in blood and in urine. 
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SUMMARIO IN INTERLINGUA 


V'-Acetylsulfamethoxypyridazina: Concentration In Sanguine E Urina In 
Administration Oral E Comparation Con Sulfamethoxypyridazina 


V'-acetylsulfamethoxypyridazina, administrate per via oral in sirop, produceva 
ncentrationes de sulfamethoxypyridazina libere in sanguine e urina que esseva 
rea 15 a 20% plus basse que illos mesurate post le administration de quantitates 
juivalente de sulfamethoxypyridazina in le forma de tablettas. Le dose de 
acetylsulfamethoxypyridazina debe esser per consequente correspondente- 
ente plus grande que le dose de sulfamethoxypyridazina. Le proportion del 
oga trovate in forma conjungate esseva circa le mesme durante le administra- 
tion de sulfamethoxypyridazina como durante le administration de su derivate 
V'-acetvl. Isto valeva pro sanguine e pro urina. 
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SERUM CHOLESTEROL-GLOBULIN COMPLEX 
IN MULTIPLE MYELOMA 


By Guy Lacy ScHLeEss, M.D. 


RESIDENT IN INTERNAL MEDICINE, 


Krom the Medical Division of the Pennsylvania Hospital 


IN 1956, Spain et 
series of patients with multiple mye- 
loma, in which they noted significantly 


reported a 


less atherosclerosis in the aorta and coro- 
nary arteries as compared with patients 
having cancer and with normal indi- 
viduals. They associated these obser- 
vations with a low serum cholesterol. 
Similar findings were noted in a pa- 
tient at the Pennsylvania Hospital; a 
histological diagnosis of multiple mye- 
loma had been established. The total 
plasma protein was 9.9 gm.%, albumin 
3.7 gm.% and globulin 6.2 gm.%, and 
serial blood cholesterol values were 76, 
128 and 127 mg. per 100 ml. The nec- 
ropsy revealed minimal atherosclerosis 
of the aorta and coronary vessels, al- 
though the subject was 62 vears of age 
and was in a fair state of nutrition. 

findings stimulated further 
studies of the relationship of altered 
serum cholesterol values and multiple 


T hese 


myeloma. 

The serum cholesterol levels in mul- 
tiple 
found to vary from different reports. 
Sachs, Cady and Ross’ and Magalini, 
Stefanini and Marin’, reported normal 
whereas Hill, Mulligan and 
Dunlop®, and Laurell, Laurell and 
Waldenstr6m? found the serum cho- 


myeloma subjects have been 


values, 


lesterol concentrations to be high, and 
Lewis recorded low serum cholesterol 
associated with this 
However, in a survey (Hill, Mulligan 
and Dunlop’, Lewis and Page’, 
Magalini, Stefanini and  Marin’®, 
Rorvik"*, Sachs, Cady and Ross!*, and 


values disease. 


12 
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Philadelphia, Pennsylvania 
Spain et al of 60 cases of multipl 
mveloma in which serum. cholesterol 
values were recorded, there were 36 
(60%) cases with hypocholesterolemia 
20 (339 

in 4 (7% 
noted. 


exhibited normal values, and 
hypercholesterolemia was 


Since the serum cholesterol did vary 
the question arose as to what factor 
might govern the levels. In 60% to 78 
of the cases of myeloma, hyperglobu 
linemia (Conn and Klatskin*, Jencks 
Smith and Durrum", Laurell, Laurel! 
and Waldenstrém’, Lewis and 
Magalini, Stefanini and Marin'®, Sachs 
Cady and Ross!*, and Snapper, Turner 
and Moscovitz' ) plus characteristicalh 
abnormal globulins were found. Als 
analysis of the data of Lewis and Pag: 
revealed that a decreased serum chi 
lesterol level was associated with 
increased serum protein in 10 of I4 
cases (71%) and a normal cholester 
with a normal serum protein in 6 of S 
cases (75%). It was theorized that tl 
low cholesterol value might be assox 
ated with an abnormal globulin in t] 
form of a cholesterol-globulin compl 
which might account for the decrea 
of the serum total cholesterol. 

The crvoglobulins are rarely encou 
tered but are seen most commonly 
the serum of patients with multi 
myeloma and are associated with 
elevated 
Turner and Moscovitz'? reported o 


serum globulin. Snapp: 
of 17 cases of multiple myeloma « 
hibiting cryoglobulins, Barr one of | 4 


and Nelson and Neill’? 2 in 15 cas 


rh 
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Schless: 


globulins — of molecular 
Rorvik'') are believed to be 

further deviant of the abnormal glob- 
ulins 


Phese high 


We ight 


primarily gamma_ globulins 
een in this entity (Conn and Klatskin’, 


\iarshall Malone!!, Nelson 


and and 


Neill and Sachs, Cady and Ross!*). 
lhe “cold” globulins are viscid at room 
temperature crystallize at 4 
nd return to solution at 37 
Marshall and Malone Nelson and 
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histologically by bone marrow aspirations, 
were collected trom five Philadelphia hospi- 
tals. The total protein albumin- 
globulin ratios were determined by the biuret 
method (Gornall, Bardawill and David*) and 
the cholesterol values 
were by the modified Sheftel'® procedure. A 
clobulin filtrate 
method, 
using 1 ml. of serum and 19 ml. of 23% sodium 
sulfate and then mixing with a hot acetone- 
alcohol 


seTun and 


the determinations of 


precipitate and an albumin 


were obtained by the salting out 


solution. Quantitative determinations 


of cholesterol were done on these two frac- 


il] and Rorvik" In the crystal- 
torm they appear as needle-like 
tals (Hill, Mulligan and Dunlop’, 


lurner and Moscovitz'™ ) 

Hat, translucent flakes 
(Rice'*). Both 
characteristic of 
ein and when purified by repeated 
ipitation they separate out as cho- 
rol-like crystals (Snapper, Turner 
Moscovitz!* ) 


Snappel 
is irregulan 
irre gular edges 


ns give reactions 


aterial and Method. Twelve cases of 
le myeloma, each proven clinically and 


Photomicrograph of cryoglobulins (10 ~« 44 x II 


tions. The normal values were: total protein 
6 to 8 gm.¥%; 
15 to 3.5 gm.%; 
mg. per 100 ml. 

In 9 of the 12 patients the nutritional 
status at least fair, and only one pa- 
tient malnourished as a result of the 
disease process. The average duration of the 
when these patients were studied 
was approximately 3 to 9 months. The ages 
varied from 43 to 81, four being males and 
eight, females. 


globulin 
and cholesterol 150 to 300 


albumin 4.0 to 5.5 gm.%; 


was 
was 


disease 


The cryoglobulin crystals were examined 
microscopically on a slide thinly smeared 
with serum after the preparation was incu- 
bated at 37° C. for 4 hours and then allowed 


| 

| 1 


Thre 


to cool at 


of these crystals appear in Fig. | 


for one hour. A reproduction 


Analysis of the data obtained from 
the present study showed: 
1. Nine of the 12 cases (75%) ex- 
hibited an elevation of the serum 
globulin. 
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6. There was no correlation noted 
between the cholesterol level and 

the presence of cryoglobulin Ol 

the degree of hyperglobulinemia 
Discussion. In the detection of mul 
tiple myeloma, the presence of hypo 


cholesterolemia associated with a hy 


2. Of the patients having elevated perglobulinemia may be of diagnosti: 
globulin, 7 of the 9 (78%) had a. value since this has not been reported 
decreased serum cholesterol value, in other cases of hyperglobulinemia 
while in 2 (22%) the values were The results in 12 cases presented and 
normal a review of the pertinent literature 
TABLE |] SERUM PROTEIN AND CHOLESTEROL DATA IN 12 CASES Ol 

MIULTIPLE MYELOMA 
Cholesterol 
Serum Protein Protein 
Filtrate Precipitate 
Total Alhumin Globulin Serum A/bumin Globulin 

Patient Age, Protein Fraction Fraction Cholesterol Fraction Fraction 
and Sex om.% om gm mg./100 ml na./l0O ml. meg./100 ml 

95 3.4 6.1 128 160 

2. of 7.9 1.4 3.5 265 0) 139 

Paces 10.2 3.4 6.5 87 5 67 

1. E.R., 43, M 8.3 LS 939 LSS 

5. |.MecN., 58, M 15.5 14.4 72 () 16 

6. M.C., 62, F. 8.5 9.2 6.6 71 0 19 

1, G2, 10.6 2.9 171 () 146 

8. -M., 60. | 5.4 38 1.6 L30 () 68 

9. E.L., 64, I 10.1] Do 1.6 931 S.1 190 

9.4 BS 7.9 103 0) 140 
L] D.H 63. M 99 6.1 
12. M.G., 74, I 11.9 1.9 10.0 L109 

Cryoglobulins demonstrated 


3. Of those exhibiting normal serum 
globulin concentrations, 2 of the 3 
(67%) had normal serum choles- 
terol values and in 1 (339 hypo- 
cholesterolemia was found. _ 

1. The amounts of cholesterol in the 
precipitates for globulin determi- 
nations were significantly less than 


in those for serum, in 8 of 10 
cases (80%). 

5. In the 12 cases, the serum choles- 
terol was decreased in 8 (67%) 
and normal in 4 (33%). 


indicate a correlation between hyp 
cholesterolemia and hyperglobulinem 
in these cases. It is believed that 

abnormal globulin binds some of tl 
serum cholesterol, in this manner r 
ducing the free total cholesterol. Th 
hypothesis is supported by two fin 
First, the globul 
cholesterol values were less than tho 


ings in this study 


of the serum cholesterol. The proce 
ure of precipitating the globulins | 
sodium sulfate produced even great 


cholesterol-globulin complexes, th 
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iding out of solution more of the associated with —hyperglobulinemia 
e cholesterols with subsequent re- has been demonstrated in multiple 
ction in the amounts of measurable myeloma. 
lesterol. Second, two cases (Nos. | 2. These findings suggest that an ab- 
1!) exhibited cryoglobulins with normal globulin molecule becomes as- 
typical flat, translucent crystals. sociated with, and binds some of the 
crystals, as previously described, free serum cholesterol, in this manner 
indistinguishable from cholesterol reducing the amount of free cholesterol 
Is. Since the crystals have the in the serum. 
racteristics of protein and yet in 3. In addition to the accepted diag- 
pearai cannot be differentiated nostic aid of hyperglobulinemia, an 
cholesterol, one can surmise that — associated hypocholesterolemia is sug- 
original statement (Snapper, — gested as being of diagnostic value in 
ner and Moscovitz'' is correct, multiple myeloma. 
wly that the crvoglobulins are a 1. The minimal degree of atheroscle- 
esterol-globulin complex. In both — rosis observed by Spain et al.'* in cases 
of cryoglobulinemia the electro- of multiple myeloma which also  ex- 
etic patterns showed that the hibit hypocholesterolemia, and a simi- 
ma globulins were predominant. lar finding in the original case in this 


Conclusions. |. Hypocholesterolemia — study, warrant further investigation. 


" . The author is grateful to the staffs of the Jefferson Chestnut Hill, 
Universitv of Pennsylvania Hospitals which provided six of the cases consid- 
and to Dr. Garfield G. Duncan, Director of the Division of Medicine 


Hospital, for his valuable aid in preparing this paper 
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STUDIES ON THE MECHANISM OF DEATH FROM STINGRAY VENOM 
A REPORT OF TWO FATAL CASES* 


By Finptay E. M.D. 
DIRECTOR, LABORATORY OF NEUROLOGICAL RESEARCH, COLLEGE OF MEDICAL EVANGELISTS 
LOS ANGELES COUNTY GENERAL HOSPITAL 


THEO C. Panos, M.D.t 


PROFESSOR OF PEDIATRICS, UNIVERSITY OF TEXAS—MEDICAL BRANCH, GALVESTON 
Lours W. Kano, B.A. 
ALLAN M. Warner, M.D. 
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TristRAM C. III], M.D. 
RESEARCH ASSOCIATES, LABORATORY OF NEUROLOGICAL RESEARCH 
COLLEGE OF MEDICAL EVANGELISTS, LOS ANGELES COUNTY GENERAI HOSPITAI 


(From the Laboratory of Neurological Research, College of Medical Evangelists, Los Angel 
County General Hospital, Los Angeles, California 


INyuRIES inflicted by stingrays are were reported, « of which 120 were see 
common in several areas of the coastal bv a physician at sometime during 


waters of North America (Colby*. their recovery (Russell? 

Cowper®, Gudger'', Halstead and By far the largest ie of stings 
Bunker", and Brady**, and are incurred upon the lower extremi 
Russell****). While the majority of in- ties (Table 1). These injuries usually 


jured persons are first treated by the occur when the unwary victim treads 
lifeguards or beach services, many are upon the animal while wading in th 
referred to a physician for their follow- ocean surf or mud flats of a bay, slough 
up care. Of 623 such injuries reported or river. The pressure of the foot on 
to the authors during the past 4 years, the dorsum of the fish provokes him 
112 were seen by a physician at some- to thrust his tail upward and forward 
time during the course of their recov- driving his sting into the foot or leg 
ery. Thirty-six victims were hospital- of the victim (Fig. 1). During the 
ized. There were 2 fatalities. The ma- stinging act the venom-containing 
jority of cases were reported by the integumentary sheath which covers tl 
beach services between Santa Monica, spine is ruptured and the venom es- 
California, and San Diego, California, capes into the victim's tissues. Wh 

a distance of about 130 miles. Other the spine is withdrawn the sheath my 
areas from which reports were re- be torn free and remain in the wound 
ceived were the Gulf of California, Occasionally, the sting itself may ve 
Gulf of Mexico and south Atlantic broken off in the wound. Some species 
coast. In a previous study, 474 cases of stingrays have several stings, e: h 


*Supported by a grant from the Dazian Foundation for Medical Research and a res 
contract with the Office of Naval Research. 


+Present address University of Arkansas Medical Center, Little Rock. Arkansas 
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Russell, et al.: 


ipable of inflicting an aggravating in- 
and Of 
the 480 injuries involving the foot and 
eg in the 


urv (Gudger"! 


present series, approxi- 
340 were attributed to the small 
und stingray, Urolophus halleri. 

Injuries involving the abdomen and 
usually inflicted when the 


half-buried 


mately 


chest are 


wimmer dives upon a 


MECHANISM OF DEATH FROM STINGRAY VENOM 


type of injury is more often seen in 
the Gulf of California and the Gulf of 
Mexico than along the North American 
Atlantic and Pacific coasts. In the pres- 
ent series the ray Dasyatis longus was 
responsible for 9 of the 27 injuries to 
the abdomen and chest. These fish have 
been taken by the California Depart- 
ment of Fish and Game in lengths 


tingray lying in shallow water. This greater than 8 feet. An 8-foot Dasyatis 
TABLE 1 STINGRAY INJURIES 
Venom Re- 
Stings Provoked ferred 

Location Multiple Broken Manifes- to Hospi- 
f Wound Cases Wounds in Wounds tations Physician talized Deaths 
Foot 973 29 6 234 3] 15 0 
Lu 207 32 2 178 °26 | 0 
Thigh 7 0 0 5 3 0 0 
Abdomen 16 3 1] 6 2 
Chest 1] 2 l 5 8 5 0 
k 0 0 0 0 
H 62 2 3 17 16 j 0 
Ar 19 0 L5 13 9 0 
He ind Neck a 0 () 2 3 0 0 
| 623 69 12 160 112 36 2 

\ 
Stinging action of the round stingray (Russell and Lewis, in Venoms, Am. Assn. 


Adv. Sci., p. 467, 1956). 
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Che 


LOO 
stingrays of 


slightly 
Fortunately, 


weighs over 
(Fitch! ) 
this size often lose their integumentary 
sheaths. Of 


50 pounds examined by us, only 12 had 


pounds 


16 stingrays in excess of 


intact sheaths. 

Wounds of the hands and arms are 
most frequently seen in fishermen who 
their 
nets following seining or trawling op- 


must untangle these fish from 
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tensive debridement and surgical clo 
Ronka and Roe** 


\ large stingray may inflict 


sure (Cleland an 


Russell?* 


a fatal traumatic injury (Liggins'™ 
Not all persons struck by stingrays de 
velop) symptoms, other than 


attributable to the mechanical traum 


of the injury Russell and Lewis*- 


In the present series approximately 95 
of the victims ee} perrence d none ot th 


erations. The comparatively low inci severe pain usually associated with 
A 
- AVR 
AC 
Fig. 2—Ventral surface of a sting and schematic three dimensional view showi relations 
f a traumatized and intact integumentary sheath. ACT: areolar nnective tiss BC: | 
ells; BM: basement membrane; BV: blood vessel; DC: dentinal car EF: enamel; GT: gla 
ir triangle; IS: integumentary sheath: MVR: median ventral ridge: RT: retrorse tooth: S( 
retorv cells; V: vasodentine; VG: ventrolateral grooves A-B dified fre Halsted 
Bunker, Am. |. Trop. Med. & Hyg., 2, 115, 1953 
dence of venom-provoked manifesta- the stinging act. In these cases. it 


tions in this group is due to the loss 
olf the venom-containing tissues in the 
webbing of the net prior to the sting- 
The high 
to a physician stems from company 
many of the fishing 


incidence of referral 


ings 
directives fo 
boats 

Unlike the injuries inflicted by many 
venomous animals, the wounds pro- 
duced by the stingray may be large 
and severely lacerated, requiring ex- 


quite likely that the offending fish had 
integumentary sheath befor 
that the patient | ud 
stepped bivalve or broken 
bottle. broken bott!« 
cans and bivalves are a common occutt 


lost its 
the accident, o1 
upon a 


“Stingings” by 


rence along certain of our coasts 


according to the lifeguard services. Of 


the patients hospitalized (Table ! 
column 7) the majority required surgi 
cal closure of their wounds or treat 


ment 
Only 


produ 

has bi 
Ocam 
Halste 
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Or 
cauda 
rsal 
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ut pha 
sible | 


sting 


OF stin 
| 


Al Wh) 


i¢ 
iif 


Or vas 
tent cl 


moun 


dose ef 
lollowit 
receivil 
shoy 
chan ve 


SOM al 


nd la 


| 
_ 

th. 


Russell, et ali: MECHANISM 


t for secondary infection, or both. 

> victims were hospitalized tor 
treatment of the systemic effects 
luced by the venom. 


The venom apparatus of the stingray 


} | 


ven described by Porta**, Evans>, 
mpo, Halstead and Modglin*’, 


stead, Ocampo and Modglin'’, and 


sell and Lewis**. It consists of one 


nore bilaterally serrated dentinal 
lal spines, or stings, located on the 
il surface of the animal's tail ( Fig. 
The sharp serrations are curved 


halically and as such are respon- 


for the lacerating effects as the 
withdrawn from the victim's 
rhe location, size and number 


tings varv with the spec ies, habitat 


ve of the fish 
venom of this elasmobranch is 
n to exert a deleterious effect on 
cardiovascular system. 
concentrations of the venom give 
to simple peripheral vasodilatation 
isoconstriction. The most consis- 
hange seen in the electrocardio- 
uc pattern of cats when = small 
nts of the venom are injected is 
veardia with an increase in the PR 


| viving a first, second or third 
e  atrio-ventricular block. The 
| degree block is usually followed 


ius arrest. Reversal of the small 
ect occurs within 30 seconds 
ng the end of the injection. Cats 
ng larger amounts of the venom 
in addition to the PR interval 

almost immediate ST, T wave 

indicative of ischemia and, in 
nimals, true muscle injury. High 
itrations cause marked Vasocon- 
n of the large arteries and veins 
| as the arterioles. Much more 
is the direct effect on the heart 
lhe venom produces changes 
rate and amplitude of systole, 
iy cause complete, often irre- 

cardiac standstill. It is appar- 
t the venom affects the normal 
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pacemaker. The new rhythm evoked 
following cardiac standstill is often 
irregular and appears to be elaborated 
outside the sino-atrial node (Russell, 
Barritt and Fairchild?*, and Russell 
and van Harreveld**:**),. These effects 
may be potentiated by concomitant 
changes in the respiratory, urinary and 
central nervous systems ( Russell, Fair- 
child and Michaelson®! and Russell 
and Lewis** ). 

The venom is thought to be a pro- 
tein of average molecular weight. It 
is extremely labile and rapidly inacti- 
vated by heating. Twenty to 407% gly- 
cerol solutions and lyophilized aqueous 
extracts of the venom are relatively 
stable at —20° C. In mice the LDog of 
the lyophilized powder is estimated at 
28.0 mg./kg. of body weight (Russell, 
Fairchild and Michaelson*®*' ). 


Case Reports. CAsE 1. On October 12, 1955, 
a 12-vear-old Mexican male was stung by 
a large stingray, Dasyatis longus, while re- 
moving the fish from the trawling gear of 
a shrimp boat. The accident occurred in the 
Gulf of California 20 miles northeast of San 
Felipe, Baja California. The sting of | this 
animal measured 12 cm. (Fig. 3). The spine 
entered the left inguinal area and penetrated 
to a depth of approximately 7 cm. In with- 
drawing the sting the fish provoked a 6- 
cm. wound extending from a point midway 
between the left superior iliac spine and 
the pubic arch, to below the umbilicus. 
While the bowel was not perforated, it was 
reported to have protruded from the wound 
at the time of the injury. The boy cried out 
as he was stung and grasped his lower abdo- 
men. He was carried to a bunk below deck 
where he was given one-half oz. of tequila 
and a piece of raw fish liver. The bowel was 
pushed back into the abdomen, the edges 
of the laceration were painted with iodine 
and a dressing placed over the wound, No evi- 
dence of the stingray’s integumentary sheath 
was found. Bleeding was minimal. Five min- 
utes after the stinging the boy complained of 
severe lower abdominal pain and nausea. 
Shortly thereafter he tried to rise to vomit. 
He was supported while vomiting because of 
“tremor” and weakness in his legs. There was 
no blood in the vomitus. He then complained 
that severe pain extended over the entire 
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abdomen and lower left chest. Thirty min- 
utes following the stinging, random twitching 
movements of the legs and trunk were ob- 
served. Shortly thereafter he voided; his face 
became “blue;” he produced copious amounts 
of saliva; his respiration was described as 
gasping and irregular. Forty minutes after the 
injury the victim was unconscious and failed 
to respond to various stimuli. When he was 
first seen by a physician, 2 hours after th 
accident, he was dead. The wound was -ex 
amined; no integumentary sheath was found 
The examining physician stated that other 
than some cyanosis of the lips and lower 
extremities no abnormalities were noted. Per- 
mission for postmortem examination was re- 
fused 

casE 2. D.P.P., U.H. #9259-K. On July 
4, 1954, at 6:30 P.M., this 11-year-old whit 
male fell from an inflated innertube into 
shallow water of the Gulf of Mexico at Port 
Bolivar, near Galveston, Texas (Fig. 4). He 
arose immediately and ran to his parents 
saving something had bitten him. He com- 
plained ot severe pam in his left side The 
victim was taken to the Emergency Room of 
the University of Texas Hospitals 

Upon arrival at the Emergency Room at 

10 P.M., the boy was alert and cooperative, 
complaining only of pain in the left upper 
ibdomen The temperature was 101.2 
rectal pulse 86: blood pressure 115/80 
There was a 2.5 to 3.0 cm penetrating 
wound just below the costal margin in the 
anterior axillary line. Extruding from this 
wound was a_ several centimeter length of 
omentum Generalized abdominal tenderness 
was present. Complete blood count revealed 
hemoglobin 12.1 gm. %, leukocyte count, 
11.750 with 60% neutrophils, 5% stab forms 
and 35% lymphocytes. Urinalysis showed a 
specific gravity of 1.020 and a trace of ace- 
tone Roentgenograms of the chest and ab- 
domen were negative. Tetanus antitoxin, 1500 
units, was given. The patient received 6 mg 
of morphine sulfate and 0.22 mg. of scopola- 
mine intramuscularly in preparation for 
surgery. 

At 9:30 P.M. under ether anesthesia with 
tracheal intubation, exploratory laparotomy 
revealed a wound which narrowed as _ it 
deepened. A small amount of blood was 
noted in the peritoneal cavity. There was a 
sero-muscular tear of the descending colon 
which did not involve the mucosa. This was 
closed. Further exploration revealed no 
damage to the spleen, stomach or remainder 
of the intestinal tract. The patient tolerated 
the procedure very well. 

On July 5, at 6:45 A.M., the patient re- 
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acted for the first time since surgery. He wa 
irrational and not aware of his surrounding 
and remained so until coma supervened. A 
11:50 A.M. the patient had convulsive 
seizure characterized by opisthotonus, saliva 
tion, grinding of teeth, oculogyric crisis an 
clonic movement of all extremities. Thi 
seizure lasted at least one minute. Immediat 
examination revealed UNCONSCIOUSNESS, pallor 
sweating, clenching of the jaws, bradycardi 
and distention of the urinary bladder. Ten 
perature was 96 rectal ); pulse rate range 
trom 44 to 76 per min; respirations were 15 
per min. and somewhat shallow. The plasn 
nonprotein nitrogen was 20 mg per LOO ml 
serum chlorides 93 mEq./L. An electrocardi 
gram ordered at this time, but reported and 
dated as taken on the day of death, showed 
peaking of the precordial T waves. Catheter 
ization yielded 300 mil. of clear urine. The 
were no urinary porphyrins. The patient 1 
mained UNCONSCIOUS and very restless durii 
the afternoon. Blood pressure was normal | 
bradycardia persisted until 6:00 P.M 

At 7:00 P.M. the patient had a grand ma 


seizure lasting approximately 2 minut 
Tachypnea was noted but no cyanosis. A 
second grand mal seizure without cyanosis 


was observed 25 minutes later Respiratior 
became irregular and then ceased withi 
minutes after the onset of the second seiz 
Endotracheal intubation was performed 
a large amount of thick clear mucus 
aspirated. Apnea persisted and_ artificial 
piration was instituted, with rapid retun 
normal color. Examination at this time 
vealed pulse rate to be 140, strong and 
ular, blood pressure 98/50; there was mark 
hypotonia and the pupils were dilated 
fixed. Lumbar puncture yielded normal cer 
brospinal fluid. Because of the failure 
return of normal respiratory movements 
placement in a_ tank respirator was 
sary at 11:00 P.M 

The following day the patient's cond 
remained unimproved. Body temperature fel 
to 93° and in spite of applications of hot 
water bottles hovered at 94 to 95 nti 
death. The pulse tended to be irregular a1 
weak. Steroid therapy was begun. The 
dency for hypothe rina, hypotension and 
pulse persisted although the pulse ate 
ranged from 60 to 84 per minute. The patient 
remained deeply comatose and the pupils 
dilated and unr sponsive. On July 7 the 
patient’s condition remained unimprové 
blood transfusion of 500 ml. was given. Or 
July 8, 7:20 P.M., the patient sud: enly 
developed pallor and peri-oral cyanosis. Cat 
diovascular collapse ensued and he was pr 
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Dasyatis longus. The venom from the caudal spine of this stingray was responsible 
for the death of a 12-year-old boy. 


Probable contact between 11-year-old boy and stingray Dasyatis americana at Point 
Bolivar, Texas. Victim died 2% days later. 
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The 


thereafter. Permission 
for postmortem examination was not granted 
Methods. EXPERIMENTAL. The 


round stingray [ rolophus halle rt Was used In 
] 


nounced de ad_ shortly 


venom of the 


experiments. The method for preparing the 


extract has been described (Russell and van 
Harreveld® One 
technique The 


S000) 


change was made in the 
centrifuged at 
than 3 


inutes. All samples were tested for lethal 


extract 
tor LO 


Was 


minutes rather 


ictivitv on mice. Where the intravenous LD 
exceeded 0.07 per 25 gm. mouse, the venom 
Was dis irded 

The amount of extract given the animals 


varied with each preparation. An attempt was 


mad obtain both the minimum and maxi 
diovascular responses. The dosages 
were then varied between these two extremes 


wit 


is studied 


Fig. 5 Are 


mice, 5 cats and monkeys 


received intravenous injections of the 


An additional 25 mice received 


injections Al] 


| Ith 


ind unanesthetized. The symptoms and 


venom 
intr iperitoneal 


animals were adults in good 


I provoked by the venom wel 
reco! 
2 A study was made of the effects of the 
crude extract on the central nervous s\ stem, 
th irdiovascular system, and the respira 
tory system of 24 adult cats. Twenty of the 


inesthetized with pe ntobarbital; 4 
\obilized with ( d-tubo- 
Electroence phalograms ele« 


wert curare 


curarine 


trocardiograms were made by means of a 


Medcraft Model D 8-channe | electroencephal- 
ograph placed in the skull 


Electrodes were 


ver areas as indicated in Fig. 5. Conven- 
tional limb, unipolar extremity and precordial 
leads were recorded on the _ electrocardio- 


grams. Systemic arterial pressure was recorded 
from the femoral artery by means of a mer- 
parallel with an_ ink 


cury nanometer in 
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writer. Heparin wa placed in the system t 
prevent clotting. In 5 animals under pento 
barbital the trachea was cannulated and intet 
mittent artificial respiration carried out wit! 
a positive pressure breathing ipparatus The 
remaining 15 animals were allowed to breat! 
normally Respit tions Were recorded — by 
means of a pneu raph and writing tan 
bour. In 16 of the cats anesthetized wit 
pentobarbital, th nom was given throu 
a cannulated jugular or femoral vein. TI 
other inimals of this group receiv d tl 
venom through the irotid artery. Two of tl 
curarized inimal received the venom intr 
venously, the intra-arterially 
venom was injected over a 20-second peri 

In 4 cats > under pentobarbital ind 
under curare i frontal pariental bone fla 

— 4 
h skull imp inted elects 
was turned « \posi t reater part of 
cerebral hemisphere The dura was then 
cised and unipolar clectrodes planted 
various cortical area The leads were for 
after the method of Brenner and Mer 
The indifferent electrodes were fixed t 
animals’ ears Phe cl Was placed 
I 

cotton pledg t: the | ledget was in contim 


contact with th electrode In later CX 
ments bipolar electrodes were used and 
venom Was placed Ol i cotton pledget 
tween the two electrodes 

Results. 1. In mice, a lethal int 


the 


produced immedi 


venous dose ot 
mately 0.02 ml 


symptoms and findings of cardiovas 


venom appr 


lar collapse. Hype rkinesis, followed 
prostration, marked dy spnea, blanch 
of the ears and retina and exophthalh 


were observed within a few seco 
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These were followed by complete 


itonia, gasping re spir: atory movements, 


coma hi death. The entire agonal pe- 


riod was less than 30 seconds. In an 


occasional animal paresis of one of the 


front legs developed during the hyper- 
kinetic mice either ran 
rolled violently to the 


Sublethal intravenous doses 


period. These 
Cire le S ol 
fected sid 


otten gave rise to hyperkinesis followed 


by prostration, atonia and paresis, 
blanching and flattening of the ears, 
ind respiratory distress. Recovery 


sually occurred within several minutes 
there 


ind rarely residual 


hndings 


were any 


\fter one to 2 minutes, mice injected 
with 


th venom 


a lethal intraperitoneal dose of 
0.15 ml.) displayed some 
pisthotonus and stretching of the hind 
tuarters. This was often followed bv 

period in which the animal hunched 
ts bac k and walked on the 
hind feet in a slightly ataxic 
During this period the 


toes of its 
manner. 
mouse 
though interested 
surroundings. He showed no 


was 
omewhat lethargic 
n his 
in either the 
reflexes. 


msistent change super- 


cial or deep Respirations 


ually decreased in frequency, were 
ore abdominal in type and occasion- 


ar. Some animals defecated 


several 


iv irreg 


times during 


pe riod 
ren minutes following the injection 


pirations became labored, motor 


tivity was markedly repressed and 


ere was some ataxia. The ears and 
tina were blanched and the hind 
t and tail were cyanotic. There was 


ne weakness of the hind legs. The 
hting reflex was present and the su- 
rficial reflexes were normal: deep re- 
y intact, with the 
ssible exception of those of the hind 
which tended to be hypoactive. 


res were usually 


l'wenty minutes following the injec- 
n the markedly 
iargic. Respirations were labored 


animal became 
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and irregular, both in depth and fre- 
quency. There was exophthalmos, and 
cvanosis of the hind feet and _ tail. 


Sometimes there was piloerection and 
twitching of the head and 
The animal lay prostrated with 
its hind legs spread apart from its body. 
When stimulated it often jumped or 
peddled with coordinated but ineffec- 
tive movements. 

During the entire period the animal 
stimuli. The 
corneal reflexes pe rsisted until just be- 
fore death. In a mice a 
marked unilateral paresis of the legs 
developed with a twisting of the head 
to the The paresis gave 
rise to circling or rolling movements to 
the affected 
mouse a tine 


tremor or 
body. 


re sponde “to se nsory 


number of 


affected side. 


occasional 
and head tremor 
In one animal a true clonic- 
Death 
was usually preceded by a coma of 
l- to duration. The agonal 
period between 10 and 30 


side. In an 
body 
was noted. 
tonic convulsion was observed. 
3-minutes 
varied 
minutes. 

Examination of mice and rats killed 
24 to 48 after the 
venom few pathological 
changes. The gross changes were lim- 
ited to dilatation of the atria. Micro- 
there cloudy 
swelling and patchy necrosis of the 
proxims al tubules in the kidneys. 

In 2 of the 5 cats, a lethal intravenous 
of the venom (approximately 2 
ml. for a 4-pound cat) produced symp- 
toms of cardiovascular collapse similar 
to those observed in mice. 


hours receiving 


showed 


scopically, was some 


dose 


Following 
the injection one animal fell prostrate, 
peddled with coordinated motions, dis- 
played marked gasping respiratory 
movements and meowed loudly for 30 
seconds. One minute following the in- 
jection the animal became cyanotic; 
respirations were irregular and gasping; 
the pupils were dilated; the heart rate 
was 50 per minute. The cat produced 


copious amounts of saliva and defe- 


| 
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cated. There was marked atonia in all 
extremities; the deep and_ superficial 
reflexes were hypoactive. The trachea 
was cannulated and artificial respira- 
tion instituted. In spite of this measure 
the animal went into coma and died 
15 minutes following the injection. 
The second cat displayed some 
opisthotonus with marked extensor 
rigidity of the forelegs immediatel\ 
following the injection. There was a 
fine tremor of the entire body. Respir- 
ations were depressed and ‘irregular: 
the cat meowed loudly. Twenty-five 
seconds following the injection the ani- 
mal became flaccid, micturated, and 
began producing copious amounts of 
saliva; the pupils were dilated. The 
deep reflexes were hypoactive; the 
righting reflex was absent. Lateral nys- 
tagmus was observed. The animal at- 
tempted to peddle as it lay on its side. 
Respirations became more depressed 
and heart rate slower. The animal be- 
came cyanotic and passed into coma. 
It died 10 minutes following injection 
Sublethal doses of venom in cats 
produced immediate ataxia with fall 
ing, as well as muscular incoordination, 
loss of the righting reflex, bradycardia, 
respiratory distress, dilatation of the 
pupils, and vomiting. In one cat there 
was a marked extensor thrust of the 
forelimbs and opisthotonus. In another 
cat there was an akinetic type seizure 
with retching, emesis, tremors of the 
face and twitching of the whiskers. 
Some lateral nystagmus was observed 
in one cat. Following the initial agonal 
period the animals displayed ataxia 
or atonia, bradycardia and respiratory 
distress. They meowed loudly. The 
changes in the reflexes were not pre- 
dictable. The pupils were dilated and 
saliva was abundant. The animals 
assumed a guarded position and were 
markedly anti-social. There was persis- 
tant retching and emesis. All of the cats 
defecated or micturated, or both, dur- 


ing the first 3 minutes. after the injec 
tion. The righting reflex returned about 
3 to 8 minutes after the initial agonal 
period. There was some cynosis in -: 
of the cats. 

At 5 minutes, all of the animals wer 
markedly lethargic. The pupils had con 
stricted somewhat and the deep and su 
perficial reflexes had returned to normal 
The heart rates and respirations were 
only slightly depressed. The animals 
were still ataxic but could sit and walk 
slowly with normal movements. Retch 
ing often persisted up to 4 hours follow 
ing the injections. All of the cats were 
free of the toxic manifestations of the 
venom, with the possible exceptions 
of lethargy and retching, 3 hours afte1 
the injections. 

Both monkeys died following intra 
venous administration of the venom 
The lethal dose for monkeys, mg. pet 
kg., appeared to be less than that for 
mice, rats, rabbits and cats. In one 
monkey there was a tonic-clonic gen 
eralized motor seizure accompanied by 
salivation, twitching of the head and 
marked dilatation of the pupils. Th 
other animal died in what appearec 
to be complete cardiovascular collapse 
The entire agonal period in this animal 
was less than one minute. 

2. Figure 6 shows the changes in sys 
temic arterial pressure produced by 
various amounts of the venom in pento 


barbital anesthetized — cats Smal 
amounts provoked few changes (Fig 
6A). A. slight bradycardia was ob 


served. The electrocardiographic pat 
tern was normal or showed an increas‘ 
in the PR interval characteristic of 

first degree  atrio-ventricular block 
Respiratory frequency was decreese 
in the first animal, unchanged in th 
second, and slightly increased in th 
third. Respiratory excursions were 0 
lesser amplitude. The normal spindl 
burst electroencephalographic patter 
of the narcotized cat was not altere: 
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Figure 6B shows the changes in 
blood pressure produced by sublethal 
unounts of the venom. The fall in 
blood pressure usually occurred during, 
or immediately after, injection of the 
toxin and persisted for 3 minutes to 
several hours. During this period there 

is some variation in the blood pres- 
ure patterns (Fig. 6B, curves e and f ). 


still of 3 to 9 seconds’ duration was 
noted in 2 animals. The cats which re- 
ceived artificial respiration tolerated 
the venom with fewer deleterious car- 
diac changes than those which received 
none. 

Respiratory frequency was depressed 
in all animals receiving sublethal 
dose of the toxin. In several cats there 
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5 minutes to 4 hours. Injection period 20 seconds. 


irdiac rate was depressed. The elec- 
ardiograms showed prolongation of 

PR interval with characteristic 
tterns of first degree, second degree, 
d in some cases, third degree atrio- 
ntricular block. Nodal and ventricular 
ape beats were observed. In some 
imals there were profound ST seg- 
nt and T wave changes indicative 
ischemia. Complete cardiac stand- 


was a complete cessation of respiratory 
movements lasting from 8 to 30 sec- 
onds. This period approximated the 
period of cardiac standstill. The en- 
suing respirations were slower, often 
irregular and occasionally gasping in 
nature. In 3 cats under light pento- 
barbital anesthesia the initial period 
of respiratory depression was followed 
by a period in which respirations were 


{ 
| 


576 The American Journal of the Medic 


accelerated though shallow. The ac 
celerated movements persisted for ap 
proximately 30 minutes in one animal. 
In most cats, normal respiration re- 
turned in less than 8 minutes. 

Sublethal doses of the venom pro- 
duced few changes in the _ electro- 
encephalogram. In several animals 
there was a slight decrease in the alpha 
potential concomitant with an increase 
of slow waves. These changes were 
most marked in those areas where the 
alpha amplitude had been greatest. 
There was some decrease in the fre- 
quency and amplitude of the spindle 
burst activity. 

Figure 6(¢ * and 6D show the changes 
in blood pressure produced by lethal 
amounts of the venom. Complete ca 
diac standstill of 4 to 40 seconds’ dura 
tion was seen in several of the cats. 
The electrocardiograms of the animals 
were abnormal and unpredictable. All 
degrees of atrio-ventricular block were 
noted, as well as interventricular con- 
duction defects. Changes in the ST 
segment and T wave, indicative of 
ischemia, or injury, were observed. 
ORS changes reflecting an increase in 
conduction time were common: also 
common were interposed intraventri¢ 
ular extrasystoles. Two of the animals 
in this group received intermittent 
artificial respiration. The electrocardio- 
grams of these animals were indistin- 
cuishable from those of the other ani 
mals of the group. 

Respiratory movements were mark- 
edly suppressed in all cats of this 
group. Cessation of respirations oc- 
curred 3 minutes after injection in one 
cat. In 2 animals, the respiratory fre- 
quency fell from 20 to 7 per minute and 
continued at this rate until death. Res- 
pirations were often gasping in nature. 
They were also suppressed in the cats 
receiving the venom through the caro- 
tid artery. 

Following a lethal dose of the venom 
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the spindle burst activity tended to dis 
appear. The frequency of the waves 
forming the bursts was decreased and 
the waves between bursts were of 
lesser amplitude. In some preparations 
random slow waves of varying poten 
tials appeared. The changes were most 
marked on the side of injection when 
the venom was administered through 
the carotid arterv. Concomitant with 
the decrease in blood pressure, heart 
rate and respiratory frequency, the 
electroencephalographic tracings from 
the frontal-parietal areas became more 
flattened with only occasional bursts 
of 5 to 10 per second waves. These 
waves became of lesser amplitude and 
frequency until they disappeared com 
pletely. The tracing became a straight 
line and the animal died shortly there 
atter. 

In view of the possible role of ban 
biturates, in producing a functional 
block of ascending influences in the 
brain stem reticular formation, curare 
was used in the remaining 4 cats. The 
changes in the blood pressure record 
ings, electrocardiagrams and_ electro 
encephalograms were compatible with 
those reported for the pentobarbital 
anesthetized animals. A more complet 
study is in progress of the electro 
encephalographi« changes associated 
with intra-arterial injection of stingray 
venom in curarized and unanesthetized 
cats. 

3. The topical application of stingray 
venom appeared to have no marked 
effect on the amplitude or frequency 
of waves recorded from the frontal 
parietal or occipital cortices. A. slight 
decrease in the amplitude of the wav 
was noted in several preparations. 

Treatment. The treatment of stingra\ 
injuries has been reviewed in previou 
reports**#*, As the chief complaint i 
immediate, intense, localized pain, th 
treatment will be most successful i! 
initiated by the victim. Injuries to the 


ext 
the 
sho 
the 
erh 
be 
site 
ne 
One 
tan 
pat 
ade 
hes 
opt 
ced 
eXa 
The 
clos 
The 
sho 
ond 


has 


Ol 
nte 
i\ 
ita 
vl 
Lit 
ry 
ly 
ta 
il] 
4 
th 
Ca 
rl 


t} 


Russell, et al.: 


extremities should be irrigated with 
the salt water at hand. An attempt 
should be made to remove the inte 
gumentary sheath if it can be seen in 


the wound. In the hands of one prop- 


erly qualified a constriction band may 
be applied directly above the wound 
site. The extremity should then be sub- 
merged in hot water for 30 minutes to 
one hour. The water should be main- 
tained at as high a temperature as the 
patient can tolerate without injury. The 
addition of sodium chloride or mag- 
nesium sulfate to the hot water is 
optional. Following the soaking pro- 
cedure the wound should be ‘further 
examined for evidence of the sheath. 
fhe wound should be cleansed and 
closed with dermal sutures if necessary. 
[he appropriate antitetanus agents 
should be given. The incidence of sec- 
ondary infection following this therapy 
has been ¢ xceedingly low. 

In those cases where irrigation is 
ontraindicated (where the sting has 
ntere d the 
ivity the patient should be hos- 
italized. The physician must decide 


abdominal or thoracic 


vhether or not the animal's integumen- 
ry sheath has been left in the wound. 
In rabbits stung by experimental 
eans it was often difficult to locate 
he torn sheath without entering the 
bdomen surgically. Six rabbits re- 
eived LD y, doses of the venom in 
tact sheaths. Three were saved when 
ie sheath was removed surgically 30 
inutes following implantation. One 
imal died during the surgery from 
e effects of the venom; incisions made 
the remaining 2 were closed and 
e sheath left in the abdomen. These 
ed 4 and 9 hours after the surgery. 
control group of 3 rabbits died 
thin 10 hours after receiving the same 
eath dose of venom. 
Surgical exploration thus seems indi- 
ted where the sting has pierced the 
ritoneum or pleura. Such exploration 
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may require considerable time, since 
the sheath can be torn into several 
small pieces. The venom is rapidly ab- 
sorbed in the peritoneal cavity, and 
should the offending ray be a large one 
the prognosis is poor in the presence 


_of an unremoved sheath. It is also pos- 


sible for the toxin to be expressed from 
the venom apparatus without the 
sheath being left in the wound. 

In severe stingings, where systemic 
symptoms are provoked, the victim 
should be hospitalized. The primary 
shock often seen immediately follow- 
ing these injuries usually responds to 
simple supportive measures. Where 
secondary shock develops, as a result 
of the direct effects of the venom, the 
physician must direct his efforts toward 
maintaining cardiovascular and respira- 
tory tone. Oxygen should always be 
given. Demerol has been found to be 
effective in controlling the pain in 
humans. Experiments with mice have 
shown that Demerol does not alter the 
LD-,) of the venom. 

Discussion. The use of hot water to 
alleviate the pain provoked by stingray 
venom is based on extensive clinical 
experience and adequate experimental 
evidence (Cowper®, Dreisbach’, Hal- 
stead!", Halstead and Bunker! 
Roedel* Russell et 
Schwankovsky**, Spector® Starks" 
Thienes and iley*?, and Ww alford** ) 
It has been used successfully in the 
treatment of several thousand stingray 
injuries along the southern California 
coast since Starks*® recommended its 
use 39 years ago. At present, it is the 
standard procedure in 11 countries. In 
spite of its extensive, successful use in 
the ‘treatment of these injuries, other 
remedies have been suggested. These 
include washing the wound with am- 
monia, cactus juice, calcium salts, car- 
bolic acid, formaldehyde, gasoline, 
iodine, potassium permanganate, tobac- 
co juice, urine, vinegar, wine and ice 
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water. Several of these substances have 
been evaluated as remedies for stingray 
injuries in a previous report®’. 
Recently Mullins, Wilson and Best?" 
have advised the use of cryotherapy in 
stingray injuries. Cryotherapy has 
been used for the treatment of certain 
venomous scorpion stings (Stahnke** ) 
and snake bites (Crum® and Stahnke 
el al’) on the basis that it “causes 
the tissues to contract and the capil- 
laries and arterioles to constrict. Thus 
the venom is so held that it will enter 
the body very slowly and will be dis 
tributed throughout the body in an 
extremely dilute condition, too dilute to 
cause untoward effects” (Stahnke** ). 
The venom of the stingray contains 
one of the most violent peripheral vaso 
constrictors found in the animal toxins. 
It would appear to be unwise to ad- 
vocate the further use of vasoconstrictor 
methods for wounds containing this 
venom. Another reason for suspecting 
cryotherapy is that temperatures be- 
tween 26° C. and 2° C. have little effect 
on the activity of the crude extract 
Russell, Fairchild and Michaelson*® ). 
In order to assure the minimal absorp 
tion of stingray venom at the site of 
injury, it would be necessary to main- 
tain a te mperature of 10° C., a meas- 
ure of questionable merit. Absorption 
ot the lethal component of the venom 
will take place almost as rapidly at 
5° C. as at 20° C. The premise that 
what is advisable for one type of 
venomous animal injury is equally ap- 
plicable to other types, is a dangerous 
one. Venoms are complex substances 
having many different and often an- 
tagonistic chemical properties and bio- 
logical activities. They should’ be 
treated as separate poisons, even to the 
species level in some genera, both in 
their physiopharmacological effects and 
clinical manifestations. 
Cryotherapy has been used unsuc- 
cessfully by the senior author upon 4 


victims stung by the round stingrays 
In all 4 of these patients the pain was 
accentuated by the application of cold 
packs and ice water. Other reports of 
the ineffectiveness of this method have 
been received by the authors from 
biologists and public health workers. 
However, in view of the reported suc- 
cess obtained with cryotherapy by 
Mullins, Wilson and Best?°, a controlled 
study was made of the effects of hot 
water (50° C.) and ice water (3° C. 
on the pain provoked by the venom 
of Urolophus halleri 

Six healthy, voung adult males vol 
unteered for the experiment. One of 
the group had previously been stung 
by a stingray. 

~The venom from two stingravs was 
prepared in 2 ml. of saline solution 
0.02 ml. of the extract was then injected 
subcutaneously into both the right and 
left ring fingers of each volunteer. The 
injections were made on the palmar 
surfaces, distal third of these fingers 
The patients were advised to wait until 
the pain became severe and then to put 
one of the affected fingers in the hot 
water and the other in the ice wate 

All 6 subjects reported severe pain in 
15 seconds following the injection 
Four of the subjects reported that th 
pain in the fingers placed in the hot 
water was greatly lessened within one 
minute; 2 reported the pain completely 
relieved within 4 minutes; 5 reporte 
complete relief within 5 minutes. Al 
6 subjects reported the pain in th 
fingers placed in the ice water wa 
accentuated within one minute. The 
were then instructed to remove thei 
fingers from the ice water and put the 
in the hot water. All 6 reported th: 
the pain subsided within one minut 
Eight minutes after the injection, th 
subjects were instructed to put bot 
of the affected fingers into the ice wat: 
along with one uninjected finger « 
both hands. All reported that the pa 
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returned within. one minute and_ be- 
came severe in less than 2 minutes. 
they also reported that the pain in 
the injected fingers was much more 
severe than that in the uninjected 
fingers. At this point, one of the volun- 
teers became faint and was removed 
from the experiment. 

Phe subjects were then instructed to 
put their fingers into the hot water. 
Relief from pain was reported by all 
in less than one minute. Repeated trials 
in the ice water always evoked pain 
in all subjects, and further trials in the 
hot water alwavs brought relief. 

\t the end of the experiment, all pa 
tients were instructed to soak their 
hands in hot water. Within 30 minutes 
four reported no trace of pain and the 
hot water the rapy was discontinued. 
ne volunteer it was necessary to con- 
tinue the hot water therapy for over 
ne hour. During this time every 
hange to the ice water greatly accen- 
rated the pain. 

On the basis of these studies, it is 
lifficult to interpret the findings of 
\lullins, Wilson and Best?’. It has been 

egested, as a possible explanation for 
screpancies, that the stingrays which 

Hicted the studied by the 
iullins group 


} 


ntamed 


t Galveston may have 
i venom quiet different from 
it found in other stingrays. Unfor- 
nately for this explanation, the 
ecies which the Mullins group iden- 
fied in their report are the same 
ecies which we have used in our 
nical and experimental studies. None 
these species is found on the Gulf 
ist or eastern seaboard. They are 
ited in distribution to the Pacific 
st of North America (Walford** ). 
\ccording to Gunter!*, the common 
igravs found on the Texas coast 
Aetobatus 
nari, Dasyatis americana and 
yatis sabina. Of these, Dasyatis 
na is the more abundant. We have 


Rhinoptera bonasus, 
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conducted experiments with the venom 
of Dasyatis sabina and noted some of 
its —T upon the cardiovascular sys- 
tem; we have not found the venom to 
differ qualitatively from that of 
Urolophus halleri, Myliobatis californi- 
cus, or Dasyatis dipte rurus. 

It has been noted in previous re- 
ports*** that the discrepancies con 
cerning the symptomatology of sting- 
ray injuries are due in part to a failure 
to distinguish between those symptoms 
produced by the venom and those de- 
rived from the mechanical effects of 
the sting. Further, there are a number 
of reasons why certain procedures may 
or may not be successful in alleviating 
the pain provoked by this venom. Thus 
for example: 

1) Irrigating the wound, regardless 
of the irrigant used, may wash out the 
rays integumentary sheath and much 
of the venom before absorption of suffi- 
cient toxin to produce symptoms has 
taken place. This may explain why po- 
tassium permangan: ite appeare to be 
such an effective agent in the hands of 
Evans”. Evans advised a vigorous syr- 
inging of the wound with abundant 
amounts of water containing 5% potas- 
sium permanganate. In a_ simulated 
attack, a rabbit was stung with a sting- 
ray spine. It was possible to wash much 
of the venom free of the wound by 
irrigating it with water. The washings, 
injected intravenously into the rabbit. 
elicited the known cardiovascular de- 
pression. 

2) Not all stingrays possess signifi- 
cant amounts of the venom within their 
caudal spines. In examining over 4000 
of these fish during the past 7 years 
the authors found that approximately 
15% had lost or torn their integumen- 
tary sheath and part of the tissues 
attached to the sheaths. Since most of 
the venom is contained within the in- 
tegumentary sheath, victims stung by 
these fish would experience few of the 
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venom-provoked manifestations. The 
more serious symptoms and findings in 
these cases would be due to the trauma 
of the stinging act and the presence of 
foreign matter on the animal's sting 
at the time of injury. As noted else- 
where in the present report, approxi- 
mately 25% of the victims experienced 
none of the severe pain associated with 
the stinging act. These individuals were 
either stung by stingrays having no 
venom, or by jellyfish, or they stepped 
upon a broken bottle, a can or a bi- 
valve. The discerning physician after 
having seen a number of wounds in- 
Hicted by stingrays can readily distin- 
guish this injury from the many others 
that are reported by bathers and 
fishermen. 

In the 2 fatal cases observed by us, 
abdominal contents protruded through 
the wound. This finding may be diag- 
nostic tor stingray injuries to the abdo- 
men. The only other marine animal 
common to our coastal waters that has 
a spine which might hook and _ pull 
tissues through a deep wound are the 
catfishes (Gunter'? and Halstead, 
Kuninobu and Hebard'®). It is quite 
unlikely that these fish were involved 
in either of the reported fatalities. 

In reviewing the clinical and experi- 
mental findings reported in this paper, 
it appears that there may be some 
variance in the sequence of events lead- 
ing up to the death of the victim. 
However, since stingray venom has 
consistently been shown to have a dele 
terious effect on the mammalian cardio- 
vascular system, the toxic cardiovascu- 
lar effects of the venom may well 
be the most important contributory 
cause of death. Low concentrations of 
the toxin give rise to either simple 
vasodilatation or vasoconstriction. The 
electrocardiogram may be normal or 
show a temporary bradycardia with an 
increase in the PR interval. Larger 
amounts of the venom produce marked 


vasoconstriction, changes in the heart 
rate and amplitude of systole, and in 
some cases actual heart muscle injury. 
These changes result in a period of 
cardiac decompensation with a de 
crease in cardiac output and blood 
pressure. If the venom is absorbed 
more slowly, as in the peritoneal cavity 
the changes in cardiac output and 
blood pressure are more gradual, lead 
ing to progressive dyspnea, orthopnea, 
signs of pulmonary congestion, and pal 
lor and cyanosis. 

The variations in svstemic arterial 
pressure, seen 1n Fig. 6B, curves e and 
f. were also observed in subsequent 
studies when pooled, crude extracts of 
the venom were used. These variations 
can be expected to occur, although they 
are less frequently seen with the pooled 
extracts. The mechanism of these atypi 
cal responses is obscure. The crud 
extract contains several fractions hav 
ing different biological activities. The 
variations in the quantity of thes 
fractions may well determine the typ« 
and degree of response of the various 
parameters ot the cardiovasculat 
system. 

A decrease in systemic arterial pres 
sure may produce changes in the cen 
tral nervous svstem manifested by 
respiratory depression, ataxia, contu 
sion, visual impairment, convulsion 
and coma. A decrease in the blood 
supply to a skeletal muscle may pro 
duce tremors, twitchings and weak 
ness of that muscle. Mice receiving 

fatal dose of the venom die in mucl 
the same manner as mice thrust int 
complete cardiovascular collapse. Thu 
it is possible that the cardiovascula 
activity of stingray venom could pro 
duce many of the symptoms and find 
ings observed in the experimental ani 
mals, and the 2 fatal cases report 

in this paper. However, the present in 
vestigation indicates that while cardi: 
vascular alterations may contribute t 


= 


Russell, et al.: 


the nervous system changes, the venom 
mav also have a direct effect on the 
central nervous system. 

The venom ippears to stimulate con- 
vulsive activity in some animals, includ- 
ing man (Holloway, Bunker and Hal- 
stead'>, Russell?7, Russell and Lewis", 
Schomburgk** and Vellard*?). an 
earlier paper?" it was postulated that 
the seizures might be attributed to the 
cerebral anoxia precipitated by car- 


diovascular de ‘pression. In the present 
experiment true convulsive seizures 
were rarely seen in mice. The convul- 
sive activity seen in other animals fol- 
lowing injection of the venom, varied 
considerably. In one monkey there was 
tonic-clonic generalized motor seizure 
iccompanied by salivation, twitching of 
the head and marked dilatation of the 
pupils In one cat there was on akinetic 
tvpe of seizure with retching, emesis, 
tremors of the face and twitching of the 
whiskers. The animal survived, though 
remained markedly lethargic and 
taxic for several hours. 

The mechanism of the seizures is 
not understood. It is possible that the 
venom may activate changes in the 
motor cortex or subcortex, thalamic 
reticular system, cingulate gyrus, or 
ther centers, giving rise to convulsive 

izures. It is interesting to note that 
eizure activity was not recorded from 
nv of the anesthetized cats studied 
vith the electroencephalograph. Of in- 

rest also is the observation, in subse- 
juent unreported studies, that the 
enom does not appear to have any 
irked effect on the phrenic nerve- 
iaphragm preparation. 

Respiratory depression was noted in 

veral of the patients in the present 

ries. It was reported in both fatal 
ses observed by us. A decrease in the 
spiratory freque ncy was seen in most 
the animals during the experimental 
vestigation and has been reported in 
her studies. The changes in the depth 
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and frequency of respirations could be 
evoked as secondary responses to car- 
diac decompensation. However, the 
changes in the respiratory cycle ob- 
served in the animals receiving the 
venom through the carotid artery sug- 
vest that the toxin has a direct effect 
on the respiratory centers in the medulla. 
In these animals the de ‘pression ap- 
peared before changes in the electrocar- 
diogram and blood pressure were noted. 
It seems apparent that the venom has 
a deleterious effect on respiration quite 
apart from that which may be pro- 
voked by the decreased cardiac out- 
put. While artificial respiration may 
improve the general prognosis for the 
animal, or patient, it does not appear 
to alter the cardiovascular changes to 
an appreciable extent. 

Vomiting was reported in several of 
the patients in the present series. The 
vomiting reported above, Case 1, might 
be attributed to the combination of 
severe pain, tequila and raw fish liver. 
However, during the experiments, ye 
retching and emesis were observed i 
many of the cats. It is possible that he 
venom stimulates the vomiting center 
in the medulla directly, or that the 
center is affected by changes in the 
hemodynamics elicited by the cardio- 
vascular depression. Whether _ this 
emetic response is initiated at a periph- 
eral or central receptor site is not 
known. Emetic responses, in general, 
appear to be mediated via reflex arcs 
which pass through the vomiting center 
in the reticular formation of the 
medulla. This center is in close func- 
tional association with neuronal loci 
which regulate somatic and visceral 
functions involved in the emetic syn- 
drome ( Borison and Wang"). 

In both fatal cases observed by us 
and in 2 of the hospitalized patients 
there was marked salivation. An in- 
crease in the production of saliva was 
noted in almost every cat and monkey 
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given a lethal dose of the venom and in 
most animals given a sublethal dose. 
In the 5 unanesthetized cats copious 
amounts of saliva were produced. 
Salivation may be stimulated by the 
effects of the venom on the anterior 
and posterior, and preoptic region 
of the hypothalmus as well as on 
the salivatory nuclei in the medulla. 
The frequency of micturition in the 
experimental animals may be due 
to sustained bladder contractions 
caused by stimulation of the septum 
pellucidum and medial pre-optic area, 
and perhaps the medial and _ lateral 
hypothalamus, the central gray matter 
and the area about the central tegmen- 
tal fasciculus in the midbrain. Defeca- 
tion was observed in many of the 
anesthetized and unanesthetized ani- 
mals receiving the venom. While this 
may be a peripheral response to motor 
activity, it is more likely due to stimu- 
lation of the defecation center in the 
medulla or the pre- and supra-optic 
nuclear areas in the hypothalamus. 

In 2 of the cats receiving the venom 
the extensor rigidity was very similar 
to that observed in the decerebrated 
animal. This rigidity may be caused by 
the action of the venom on the brain 
stem inhibitory and facilitatory areas, 
and perhaps the anterior lobe of the 
cerebellum. The tonic neck and laby- 
rinthine reflexes may also be due to 
involvement of the otolith organs. The 
atonia and dysflexia may be due to 
involvement of certain areas in the 
upper pons. The loss of the righting 
reflex indicates possible involvement of 
the basal ganglia, perhaps the red 
nucleus. The peddling movements seen 
in some of the animals following both 
lethal and sublethal doses of the venom 
were similar to those observed bv 
Waller** following stimulation of the 
subthalamus in the region dorsal to the 
mammillary body. Exophthalmos has 
been observed in many mice during 
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the testing of the venom the past 4 
vears. The exophthalmos is quite simi- 
lar to that seen following the intra- 
venous injection of substances which 
produce cardiovascular collapse. It is 
also possible that the venom may stim 
ulate the sympathetic centers in’ the 
diencephalon, giving rise to acute 
exophthalmos. 

The experimental evidence suggests 
that the venom stimulates many areas 
of the brain with the result that the 
symptoms and findings vary consider 
ably in their complexity and severity. 
The functions of all of these areas are, 
of course, influenced by changes at the 
cortical level. One may only postulate, 
on the basis of the electrophysiological 
studies, that the symptoms and findings 
observed in the present experiments are 
due to changes at the sites indicated 
However, it should be remembered 
that the venom may provoke changes 
in the peripheral nervous system and 
that these changes may stimulate vat 
ious central nervous system activities. 
The stimulation of interneuronal fibers 
between the activation and receptor 
areas must also be considered in eval 
uating the mode of action of the toxin 

Summary. 1. Studies were made of 
the effects of the venom of the round 
stingray, Urolophus halleri, on the ca 
diovascular, respiratory central 
nervous systems of mammals. 

2. The venom has a deleterious effect 
on the cardiovascular system. Minimal 
amounts produced prolongation of the 
PR interval with but slight changes in 
the blood pressure. Sublethal amounts 
produced first-degree, second-degree 
and in some cases, third-degree atrio 
ventricular block. In some animals 
there were profound changes in the $1 
segment and T wave. Complete cardiac 
standstill was observed in an occa 
sional animal. Concomitant with thes« 
changes was a marked fall in systemic 
arterial pressure. Most of the cardio 
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vascular changes reverted to normal 
within 24 hours. Lethal amounts of the 
venom produced cardiac standstill of 
varving durations. All degrees of atrio- 
ventricular block, as well as defects 
in interventricular conduction, were 
noted. Changes in the ST segment and 
l wave indicative of ischemia, or in- 
jury, were observed. ORS changes re- 
flecting an increase in conduction time 
were Common; also common were inter- 
posed intraventricular — extrasystoles. 
The blood pressure fell rapidly during 
these changes 

The venom depresses respiration. 
While part of this depression is second- 
ary to the cardiovascular changes, the 
venom has a direct effect on the res- 
piratory centers of the medulla. 


The venom produces many 
changes in the behavior of experimental 
animals. Some of these changes can be 
attributed to the direct effects of the 
venom on the central nervous system. 
Occasionally the venom produces con- 
vulsive seizures. The mechanism of 
these seizures is not clear. They may 
be due in part to cardiovascular failure. 
Seizure patterns were not seen in the 
electroencephalograms from anesthe- 
tized animals. 

5. Six hundred and_ twenty-three 
stingray injuries are reported and dis- 
cussed. The treatment of stingray in- 
juries is reviewed. 

6. A report is made of 2 fatal cases. 
The possible mechanism of death in 


these 2 cases is discussed. 
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SUMMARIO IN INTERLINGUA 


Studios In Re Le Mechanismo De Morte Per Veneno De Raia Spinose Un 
Reporto De Duo Casos Mortal 


l. Esseva executate studios relative al effectos del veneno del rotunde raia 
spinose, Urolophus halleri, super le systemas cardiovascular, respiratori, e nervose 
central de mammales. 

2. Le veneno exerce un effecto perniciose super le systema cardiovasculan 
Quantitates minimal produceva un prolongation del intervallo PR con solmente 
leve alterationes del pression de sanguine. Quantitates subletal produceva 
bloco atrio-ventricular del prime o del secunde grado e in certe casos mesmo 
del tertie. In varie animales, profunde alterationes del segmento ST e del unda 
T esseva notate. Complete arresto cardiac esseva observate in casos sporadic. 
Occurreva in concomitantia con iste alterationes un marcate reduction del 
systemic pression arterial. Le majoritate del responsas cardiovascular retornava 
al stato normal intra 24 horas. Quantitates letal del veneno produceva arresto 
cardiac de varie durationes. Omne grados de bloco atrio-ventricular e etiam 
defectos in le conduction interventricular esseva notate. Occurreva alterationes 
del segmento ST e del unda T que esseva compatibile con ischemia 0 vulneration. 
Alterationes de QRS del typo reflectente un prolongate tempore de conduction 
esseva commun. Etiam commun esseva interponite extrasy stoles intraventricular. 


(Cortinued on page 610 
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and 
the first quarter of this cen- 


lure physician practicing in, 
prior to 
had relatively few potent drugs 
t his disposal. The use of mixtures 
nad the 


everal drugs, all of which frequently 


concurrent administration of 


vere ineffectual, was the order of the 
lay. Today's physician, with a host of 
potent drugs 


able to be 
idopt 


from which to choose, 
more discriminating and 
rational 
attitude in the use of drugs. 


much more and 
uristic 
(he tendency to administer multiple 
rugs is great, however, and is often 
ostered by the ready availability of 
nvenient combinations 
ompounded by the pharmaceutical 
ianufacturers. This practice is particu- 
rly evident today in the field of anti- 
icrobial therapy. The drugs involved 


re certainly among the most powerful 


preformed 


available, and as a group certainly 
cause relatively few untoward reactions 
in comparison with other useful drugs. 
The striking effectiveness of the anti- 
microbial drugs has led physicians 
hopefully to regard all infections as 
curable and to feel that little potential 
harm is incurred by adding one drug 
to another. The use of drug combina- 
tions has been fostered by many re- 
ports of in vitro synergism of antimicro- 
bial drugs. The few bona fide examples 
of the advantageous use of two drugs 
have at times been distorted, and un- 
warranted extrapolations made. Evi- 
dence is everywhere at hand that the 
practitioner today frequently uses anti- 
biotic combinations. A brief perusal of 
a recently published compendium of 
modern drug products reveals 75 dif- 
ferent fixed combinations (identifiable 
( 585 ) 
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as such) containing two or more anti- 
microbial drugs, not including different 
dosage forms. Several warnings about 
this practice have been issued by 


authorities in the field in recent years‘ 
The practice nevertheless re 

mains widespread and it is obvious that 
there is a wide discrepancy between 
the actual use of combined antimicro- 
bial therapy and the facts which justify 

its use. Because of this it seems of 
interest to review the rationale for the 
use of two or more antimicrobial agents 
at the same time and to consider the 
evidence at hand of their effectiveness. 
An attempt will be made in this re- 
view first to consider the evidence that 
simultaneous administration of two or 
more antimicrobial drugs is advanta- 
geous in the treatment of established in- 
fections, and later to consider in this 
light the value of fixed drug combi- 
nations. 

Essentially, there are four possible 
aims which mav lead to the concurrent 
administration of two antimicrobial 
drugs. 1) The achievement of increased 
potency ot antimicrobial action ove 
and above that obtainable with a single 
drug. 2) Prolongation of drug action. 
3) Achievement of some pharmacologic 
advantage related to such factors as 
drug distribution and toxicity. 4) The 
treatment of mixed infections. The evi- 
dence for each of these will be con- 
sidered separately. 

INCREASED POTENCY OF ANTIMICRO- 
BIAL ACTION. On theoretical grounds 
one might anticipate that numerous ex- 
amples would be found of synergistic 
action of two antimicrobial drugs. Spec- 
ulations on the possible mechanisms of 
such action have been set forth by 
Jawetz®® and by Thatcher*’, A variety 
of mechanisms for such combined drug 
action may be postulated. One drug 
might actually enter into chemical com- 
bination with the second to form a 


more potent compound. The first drug 
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might alter the surface of the 
microorganism making it susceptible to 
the action of the second drug. Perhaps 
the simplest theory which could explain 
such combined action would be the 
occurrence of simultaneous blocking 
by the different drugs of multiple inte: 
acting metabolic pathways essential for 
erowth of the microérganism**. These 
various mechanisms are postulated as 
a means of explaining a synergistic ac- 
tion on a_ bacterial population homo 
geneous with respect to the action of 
the individual drugs, and might be ex 
pected to apply either to strains resis 
tant or susceptible to the individual 
drugs. The same mechanisms might 


apply to a nonhomogeneous bacterial 


population but here additional mech- 


anisms might also be operative. For 
example, “persisters those micro 
organisms remaining in the bacterial 
population after the action of the first 
drug is completed, might be susceptibl 
to the second drug’. They might be 
rendered more susceptible than usual 
to one drug by the second**. In the 
case of drug-resistant mutants in a non 
homogeneous population their inhibi 
tion by a second drug would result in 
prolongation of total drug action by 
delaving the emergence of drug 
resistant strains. 

Numerous studies have now been re 
ported in which combined drug action 
has been examined in vitro. Interpre 
tation of the results is hampered by 
lack of uniformity in terminology, the 
term “synergism” having been widely 
used to describe various degrees of 
enhancement of antimicrobial activity 
often without a clear definition of it 
meaning. The need for clarification o 
this term has been well set forth b 
Garrett'®. Despite this confusion, i 
may be said in brief that definite ex 
amples may be found of the enhanc« 
ment of antimicrobial activity in vit? 
by the use of two drugs, resulting i 
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nem 


with either 
alone** or b) a more rapid 
killing effect than 
obtainable with either drug alone**:“4*6 


a) activity not obtainable 
drug 


or more complete 


Examples of in vitro antagonism 


have also been reported*:22.41,42, In 


however, it would 
appear that the combined action of two 
antimicrobial although 
called may 


plained on the 


many Instances, 


otten 
well be ex- 


drugs 
synergism” 
basis of the action of 
the more potent of the pair. 

lhe extensive studies of Jawetz and 
his associates have most clearly de- 


fined the 


aha 


occurrence otf in vitro syvner- 


intagonism of the antimicro- 


bial drugs Jawetz and 
Gunnison** have divided the antimicro- 
bial drugs into two major groups: 


Group | contains the drugs generally 


considered to have a bactericidal ac- 


tion, namely penicillin, streptomycin 
bacitracin and neomycin. Group II 
contains those drugs ordinarily con- 
idered have bacteriostatic action. 


It includes the sulfonamides, the tet- 


ieveline drugs 


Mlore re 


and chloramphenicol. 


cent studies would indicate 


that erythromycin and carbomvcin may 
Jawetz and 


be included in Group 
Gunnison reported that in Group Ia 


ombination of two drugs was fre- 
uently synergistic, occasionally indif- 
erent and never antagonistic. Drugs 


1 Group I! when combined exhibited 
either 
t the 


antagonism, but 
most simply additive activity. 
ie combination of a drug in Group | 
nd one in Group II might be either 
nergistic 


nor 


antagonistic This classi- 
ation has been a useful one in the 
ot 


combined action. lt 


that 
ere is no predictably synergistic drug 


drug 
ves to ¢ mph isize, however, 
ir. Numerous other re ports might be 


ted in which synergistic action of 
igs has been noted?:?:!*-13,32,43,57,67-69 


In the these fit into the 
ieme of Jawetz and Gunnison noted 


main 
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In a re- 
cent series of extensive studies, Jones and 
Finland*®*" have examined the activity 
of various antibiotic 


above, although some do not 


combinations for 
which previous investigators have made 
claims of activity. These 
erythromycin, 
oleandomycin, spiramycin and pe nicil- 
lin. These 
activity, 
ot the 


synergistic 
included tetracycline, 
authors studied the in vitro 
as well as the inhibitory action 
blood following doses of these 
drugs given to man. they 
that they shown 
anv action of the various combinations 
which was not explainable on the basis 
of the activity of an equivalent weight 
agent, 


In general, 


concluded had not 


or differences 
in degree and rate of absorption of 


of the more active 


various dosage forms. In some of their 
experiments there was a suggestion of 
antagonism of a pair of drugs, but no 


clear 


examples of synergism were 
noted. 

As is the case with the drugs, few 

generalizations can be made about 


particular bacterial species with respect 
to combined drug action. Most strains 
of enterococci are highly susceptible to 
the combined action of penicillin and 
streptomycin***". This species thus far 
appears unique in being nearly uniform 
in this respect. Enterococci are highly 
resistant to penicillin‘’ and most are 
moderately to highly resistant to strep- 
tomycin®™:*®, The two drugs together, 
produce a relatively rapid 
bactericidal action on 


however, 


Numerous strains of viridans strepto- 
cocci are more rapidly and more com- 
pletely killed by penicillin and strepto- 
mycin than by either drug alone**. 
The same may be said of the action 
of streptomycin together with tetra- 
cycline or chloramphenicol on_ bru- 
Beyond these limited 
statements no generalizations seem 
justified. 

Turning to infections in 
finds very few examples in 


few 


man, one 
which a 


American Journal of the 


The 


significant advantage in terms of po- 
tency of antimicrobial action is clearly 
achieved by the use of two drugs. One 
example appears to be that of the 
use ol penicillin and streptomycin or 
dihydrostreptomycin concurrently in 
the treatment of endocarditis caused 
70,71) A few 


endocarditis 


by enterococcl 
with 
been cured with penicillin alone after 


patients 
enterococcal have 
massive and prolonged therapy. The 
experience with streptomycin alone has 
generally been disappointing although 
reports of cure with this drug alone 
Since the 
initial reports on the use of the two 


GO 


have also been made? 


drugs together a considerable experi- 
ence has been gained with this form 
of therapy and with generally good 
results. Our own series now includes 
a total of 16 patients of whom 12 have 
been cured. Of the 4 patients who have 
died, two received only brief periods 
of treatment prior to death. One pa- 
tient died of mesenteric embolism. The 
fourth patient had recurrence of fever 
subsequent to therapy and died, al- 
though no evidence of relapse could 
be obtained during life. The cause of 
death in this latter case was unknown. 
In general it would appear therefore, 
that the use of penicillin and strepto- 
mycin or dihydrostreptomycin concur- 
rently represents one example of en- 
hancement of antimicrobial activity by 
the use of two drugs to achieve a result 
difficult 
achieve with either drug alone. 


which is or impossible to 

Reports of the advantageous use of 
two drugs have been made in other 
forms of bacterial endocarditis. A con- 
siderable experience has now been ac- 
cumulated in the use of penicillin and 
streptomycin or dihydrostreptomycin in 
an effort to shorten the duration of 
therapy required in endocarditis caused 
by penicillin-susceptible streptococci. 
Geraci and Martin'®:** have reported a 
total of 46 cases of penicillin-sensitive 
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streptococcal endocarditis given such 
short term therapy without a_ single 
incidence of bacteriologic 


Hall, Kellow=" 


have reported 15 cases similarly treated 


recorded 
failure. Dowling and 
also with no instance of proven failure. 
One patient in this latter series was 
retreated because of persistent fever, 
although 
not be established. Our own experience 


bacteriologi« relapse could 


includes 35 patients with endocarditis 
caused by penicillin-susceptible strep 
tococci who were treated for 10 to 14 
days with penicillin and dihydrostrep 
tomycin™. cure 


was achieved in 24 of the 35 patients. 


Definite bacteriologic 


In an additional 8 patients, although 
bacteriologic cure was achieved, it was 
classed as “probable cure. In 7 of this 
latter group some other antimicrobial 
therapy was given for various reasons 
during the projected 3-month follow 
up period. One patient died of cardia 
failure 3 weeks after treatment, and 
necropsy revealed healing, sterile vege 
tations on the heart valves. Thus, a 
total of 32 (91%) of the 
achieved definite or probable bacteri 


35 patients 


ologic cure. Bacteriologi« relapse Was 
observed in 3 patients, one of whom 
relapsed twice. The evidence of anti 
microbial effect of the two drugs in 
this form of endocarditis appeared to 
represent the most completely bacteri 
cidal therapy available, and consider 
ing the length of time these patients 
were treated, was superior to penicillin 
alone. It was pointed out, however, 
that this short-term therapy falls short 
ot the goal of antimicrobial therapy in 
this disease, namely bacteriologic cure 
in all cases. Certain practical argu 
ments exist also for the extension of 
the routine treatment of bacterial en 
docarditis beyond 14 days. The short- 
term therapy obviously does not cure 
all patients, a therapeutic goal which 


does not seem impossible to achieve 


in this disease. Healing of vegetations 
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certainly goes on over an extended 
period’, and embolic manifestations 
may continue for several weeks after 
Myocarditis is 
probably a common feature®7*:74, These 


initiation of therapy 


various factors may Cause signs indis- 
tinguishable from the signs of active 
infection for at least 4 weeks after 
initiation of therapy, and if therapy 
is discontinued atter 2 weeks these con- 
tinuing signs cause much doubt and 
confusion. Thus, it was concluded that, 
Ithough the short-term therapy with 
two drugs seemed as good as more 
extended therapy with penicillin alone, 
the wisdom of its use in endocarditis 
lue to penicillin-susceptible —strepto- 
occi is in serious doubt. It was sug- 
ested that more extended use of the 
vo drugs concurrently might achieve 
nore nearly perfect results than have 
been possible by any treatment regi- 
nen previously generally employed. 
In addition to these two groups of 
ises, a number of individual reports 
f cases of bacterial endocarditis have 


wa4»re d 


Py] in which the investigators 
t that an advantage accrued to the 
itient by the use of combined therapy. 
reported a 
se of endocarditis due to a diph- 


illac h and Pomerantz™ 


eroid which appeared to be resistant 
both penicillin and bacitracin in 
but was inhibited by the combi- 
tion of drugs. The patient was un- 
cessfully treated with other types 
chemotherapy but was cured by 
simultaneous administration of both 
icin and bacitracin. It is to be 
d that bacitracin had not been 
d by itself in this case prior to the 
| of combined therapy and, there- 
conceivably the patient might 
been cured by bacitracin alone. 
ertheless, considering the in vitro 
the result is impressive. Geraci*® 
irted a patient with endocarditis 
ed by Hemophilus who was cured 
i dihydrostreptomycin and oxytetra- 
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cycline. The causative microorganism 
was highly susceptible to dihydrostrep- 
tomycin in vitro and the author himself 
questions the role of oxytetracycline in 
Jones and Yow! 
ported the successful use of erythro- 
mycin and streptomycin in 4 pi atients 
with endocarditis, 3 due to stre ptococci 


this case have re- 


and one due to a staphylococcus. 

Two reports have been made _ of 
patients with bacterial endocarditis 
caused by penicillin-susceptible strep- 
tococci who had been unsuccessfully 
treated for periods of about 3 years 
with other types of chemotherapy. In 
one patient combined therapy w ys 
penicillin and streptomycin resulted i 
a cure’? and in the other patient a 
combination of chloramphenicol and 
penicillin likewise resulted in cure’ 

An additional use of concurrent ad- 
ministration of two antimicrobial agents 
has been reported in the treatment of 
brucellosis. The early studies of therapy 
with the tetracycline adminis- 
10 days to 2 
weeks in general ‘vealed that, al- 
though the initial results were very 
satisfactory, relapse was frequent*®. In 
experimental animals the concurrent 
exhibition of streptomycin and a 
tetracycline compound resulted in more 
rapid and more complete killing of 
brucella?***. The effectiveness of the 
combination of one of the tetracycline 
drugs and streptomycin was therefore 
tested in man. It was demonstrated 
that when therapy was given for this 
same period of time with these two 
drugs the relapse rate was considerably 
reduced*’*!, Subsequent studies have 
shown, however, that equally satisfac- 
tory or more satisfactory results may 
be obtained simply by the prolonged 
administration of the tetracycline drugs 
alone*5.5178, Whereas it might have 
certain practical disadvantages, this 
latter form of therapy would seem to 
be much preferable to the former, in 


tered over a period « 
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that the combined therapy requires the 
administration of streptomycin, a drug 
which must be injected and ar ber has 
significant toxicity. Thus, although this 
appears clearly to constitute in- 
stance in which antimicrobial therapy 
may be shortened by the use of two 
drugs, the results do not seem to justify 
the administration of a relatively toxic 
drug when the same results may be 
obtained by more prolonged use of 
the tetracycline drug alone. 

Finally, the use of primaquine and 
chloroquine in the treatment of vivax 
malaria represents an example of the 
advantageous use of two drugs to 
achieve an antimicrobial effect not ob- 
tainable with one drug alone'’.®’ In 
this case the two drugs are known to 
act on the parasite in different phases 
of its life cycle and to provide a more 
truly eradicative form of therapy than 
can otherwise be achieved. This ex- 
ample is of particular interest in that 
the different phases of the parasite are 
readily recognized and the mode of 
action of the drugs thus more readily 
observed. The existence of different 
“phases” in a bacterial population may 
be less Patios but nonetheless prese nt, 
and it is interesting to speculate on the 
possibility that some of the examples of 
so-called synergism of antimicrobial 
drugs mentioned above may represent 
the action of two drugs on a nonhomo 
geneous bacterial population contain- 
ing cells in two different “phases.” 

PROLONGATION OF DRUG ACTION. A 
recognized phenomenon which occurs 
during the administration of antimicro- 
bial drugs is that of the emergence of 
drug-resistant strains from a_ bacterial 
population which initially was _pre- 
dominantly susceptible to the drug. Al- 
though this may occur with any of the 
antimicrobial drugs in general use, it 


is in practical usage much more likely to 
occur with certain drugs, namely strep 
tomycin or dihydrostreptomycin, eryth 
romycin and novobiocin. Ehrlich! first 
pointed out that the problem of the 
emergence of drug-resistant microo1 
ganisms might be combatted by the 
use of two drugs simultaneously. This 
principle is well established on theo- 
retical and experimental grounds. De 
spite the fact that this is a problem 
dealt with almost daily in practice, only 
one example of the usefulness of appli 
cation of this principle has been clearly 
documented. It has been demonstrated 
that in the treatment of tuberculosis it 
either streptomycin ot isoniazid is used 
as the sole antimicrobial therapy, the 
emergence of drug-resistant strains 0¢ 
curs relatively rapidly Although the 
significance of the emergence of bac 
terial resistance probably differs with 
these two drugs®, nevertheless it is well 
established that it does occur. It ap 
pears also clearly demonstrated that th 
concurrent administration of isoniazid 
with para-aminosalicylic acid (PAS 
isoniazid with streptomycin, and strep 
tomvcin with PAS result in a significant 
delay in the emergence of resistant 
strains! This. then, consti 
tutes an additional excellent reason for 
the simultaneous administration of tw 
drugs. In the case of those combina 
tions utilizing PAS, the role of the PAS 
is largely prevent the emergence o! 
resistance and to prolong the activity o 
the more potent antituberculous agent 
Although PAS by itself is a relativel 
weak antituberculous drug, it serv 
an effective purpose in this situation 
For the reasons set forth above on 
can make a strong argument for admii 
istering a second drug under any cil 
cumstances when streptomycin, er) 
thromycin or novobiocin are admini 


*The potentiation of 8-aminoquinoline drugs by quinine to eliminate the exo-erythrocyt 


forms of vivax malaria, not achievable by either drug alone, is a well-established exampk 
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tered. It must be admitted, 


that documentation of the effectiveness 


( 


the ady intas 
hi 


Hew 


{ this practice has not vet been forth- 
oming 
PHARMA 


OLOGK ADVANTAGE. One 


ight antic Ipate that because of differ- 


nees in absorption, distribution and 
xcretion of the various antimicrobial 
rents, there might be certain advan 
res to administering two drugs con- 
urrently in spec ial situations. Two ex- 


mples of this may be found, in neither 
f which can it be said at present that 


e is clear. The studies of 


™ have shown that 
sulfonamides may be uti- 


and others 
uxtures of 


means of prevention ot crvys- 


lluria without sacrificing the antimi- 
robial action of the individual sulfona- 
ides. These particular studies were a 


lefinite the rapeutic advance and sul- 


‘tures have been 


rhe 


sulfonamides, 


namide mi widely 


of 


sulfisoxizole 


mployed introduction two 
and 
lfamethoxypyridazine, has prov ided 


with two compounds which appear 


t to have the same potential for 
using renal damage as the older com- 
ounds which were much less soluble 
the pH range customarily found 
rine. Thus, although sulfonamide mix- 
res have had considerable merit, it 


likely that they will be supplanted 
An additional 
ison for preferring to utilize a single 
mpound is related to the fact that 
various sulfonamides have different 
pacities for causing hypersensitivity 


these newet drugs. 


ctions and the use of mixtures prob- 
likelihood of devel- 


nent of such reactions. 


enhances the 


\ second combination of drugs has 
for use in the treatment 
namely mixtures of 
| parts of streptomycin and dihy- 
streptomycin This first 


n advocated 


rculosis 


Was re- 


ted by Heck and his associates?*:*5 
was conceived as a means of 
ng the ototoxicity by the use of 


however, 
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mixtures of the two drugs. An attempt 
was to take advantage of the 
fact that streptomycin has a lesser ten- 


made 
dency to cause deafness than does di- 
hydrostreptomycin, and conversely, di- 
hvdrostreptomycin has a lesser ten- 
de ‘ncy to produce vestibular damage 
than does streptomycin. Initial reports 
indicated that less ototoxicity was en- 
countered with this mixture than with 
equivalent doses of either drug alone. 
Later studies by Wier and associates*” 
cast some doubt on the advisability of 
These investi- 
gators found that deafness was actually 
more frequent in patients who received 
the It seems likely that in 
the long-term administration in tuber- 
culosis it is 


the use of these mixtures. 


two drugs. 


preferable to use strepto- 
mycin and to accept the risk of vestib- 
ular damage to which patients may 
become accommodated, rather than to 
risk the occurrence of deafness due to 
dihydrostreptomycin which is an irre- 
versible reaction. 

MIXED INFE( Although it is 
reasonable enough to assume that two 


PIONS. 


antimicrobial agents might be useful 
when administered to patients with 
mixed infections, little can be said 


about the efficacy of this in practice. 
Actually, 
fections is relatively 


the occurrence of mixed in- 
y uncommon. They 
are seen for the most part in skin and 
wound infections, in infections of the 
peritone ivity and in respiratory 
tract infections in the presence of 
chronic pulmonary disease. In general, 
it would appear even in this situation 
that, wherever possible, single antimi- 
crobial drugs should be used, in that, 
although mixed infections do occur in 
these situations, the experience with 
antimicrobial therapy generally would 
lead one to believe that when two 
microorganisms are present, most com- 
monly one is responsible for the ma- 
jority of the problem. Moreover, with 
the exception of peritonitis, these are 
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situations in which repeated infections 
due to different microorganisms are apt 
to occur and the use of a single drug in 
most instances minimizes the danger 
that subsequent infections will be re- 
sistant to available chemotherapy. 

ANTAGONISM. Well-defined examples 
have been reported of antagonism !e- 
tween two antimicrobial agents in vitro 
and in the treatment of infections in 
experimental animals. The studies of 
Jawetz and his associates****:*'4? have 
investigated this phenomenon most ex- 
tensively. As these authors have pointed 
out, however, antagonism between 
antimicrobial drugs is sharply limited 
both in vitro and in vivo by time-dose 
relationships and is suppressed or ob- 
scured by a large excess of either of 
the participating drugs in vivo. The 
use of antibiotics in borderline dosage 
should not be a common practice and 
thus the likelihood of noting antago- 
nism in man should not be great except 
in special situations. The one concrete 
example thus far reported™, the antag- 
onism of chlortetracycline and penicil- 
lin in pneumococcal meningitis, ap- 
pears to represent such a special situ- 
ation in which both drugs might be 
expected to reach the lesion in concen- 
trations very close to a critical level. 
Although on the basis of our present 
knowledge it would seem unlikely that 
drug antagonism will be observed with 
any frequency, the possibility of its 
occurrence should give the clinician 
pause when he considers the simulta- 
neous administration of two drugs with- 
out a clear indication for them. This 
is particularly the case if he contem- 
plates using a fixed combination of 
drugs wherein the dose of each of the 
individual components is likely to be 
low. 

MiscELLANEOuS. There are two addi- 
tional clinical situations in which it is 
common practice to employ more than 


one antimicrobial drug. The first of 


these is in the treatment of an infection 
prior to identification of the causative 
microorganism. In most instances it is 
more reasonable to await the identifica- 
tion of the infecting organism and then 
to choose the appropriate chemother 
apy, which will usually be a_ single 
drug. In certain life-threatening situa 
tions, however, it is a reasonable prac 
tice to initiate therapy with more than 
one drug after appropriate cultures 
have been taken. Most prominent 
among these are acute bacterial menin 
gitis, in which the causative micro 
organism cannot be found in smears 
of the cerebrospinal fluid, in’ sever 
bacterial pneumonias wherein a reason 
able formulation of the cause of the 
pneumonia cannot be arrived at when 
the patient is first seen, and in bacterial 
endocarditis in thos« patients who ar 
gravely ill when first seen. In. thes 
situations, it seems appropriate — to 
initiate therapy with more than on 
drug until the causative organism can 
be identified. 

It is also a common practice to us 
more than one drug in the management 
of infections which have been identi 
fied but which are known to respon 
poorly to any currently available anti 
microbial therapy. This applies chiefh 
to deep-seated staphylococcal infection 
and to infections with Bacillus proteu 
and with Pseudomonas. For the most 
part the results of such chemotherap 
will inevitably prove to be disappoint 
ing. In the case of staphylococcal in 
fections, however, despite the fact th 
no synergism of two drugs mav | 
demonstrated, it may be advisable t 
administer a second drug when th 
main drug to be depended upon is o1 
which is known to be likely to giv 
rise to drug resistance in a short tim 

Finally, one must mention the most 
common abuse of antimicrobial the 
apy, namely the administration of tv 


a p 


or more antimicrobial drugs to 
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tient with fever in whom the diagnosis 


has not been established. This is done 
with the rather 


covering all the possibilities, es 


nebulous hope of 
and al- 
most without exception serves only to 
delay the proper diagnostic procedures. 
PROPHYLAXIS. No convincing ex- 
been offered of the 


of administration of 


value 
drugs for 


imples have 
two 
prophylaxis as superior to a single drug. 
Indeed, the whole area of chemopro- 
phy laxis with antimicrobial drugs is one 


1 is in need of much further study. 


whicl 


on the failure 
of chemoprophylaxis in measles gives 


Phe re port of Weinstein 


one considerable pause in evi tluating 


effectiveness of prophylaxis in gener: il. 
Knight 

patient who developed enterococ 


th 


re port ot and Collins*? 


rditis following cardiac sur- 
ery in whom penicillin and streptomy- 
in were administered prophylactic: ally 
i case in point. This patient was 
with the same 
lrugs which failed to prevent the in- 
during the 


ubsequenthy cured 


tection course of cardiac 
surgery 

FIXED DRUG COMBINATIONS. The pauc- 
value of 
administration of 


antimicrobial 


tv of evidence to suggest the 


multaneous more 
drug and the 
ery marked inflexibility of dosage im- 


Osea 


than one 


by fixed drue combinations 


ould appear to be adequate reasons 


r discouraging the clinician’ ever 


mm utilizing such combinations. As 
is pointed out by Jones and Finland 
he use of fixed drug combinations en- 
urages the use of inadequate the rapy, 
a false sense of security 
is being obtained, 

1 the low doses of the which 
nost inevitably will be used, provide 
optimal chance for the development 
drug Additional objec- 
raised to the 


which is in 


provide 
broad coverage 


drugs, 


resistance. 
one fixed 
wide usage 
ay; namely that of penicillin with 
ier streptomycin or dihydrostrepto- 


ns may be 


mbination 
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This has been used and is being 
used very particularly on 
surgical pi atients, as an atte mpt at pro- 
phylaxis during surgery. Evidence is 
not at hand to indicate that this is 
indeed any more than a convenient 
mixture. Often the physician takes 
little time to learn whether the partic- 
ular mixture 


mycin, 


extensive ‘ly, 


contains streptomycin or 
dihydrostreptomycin, a point of con- 
Frequently it is 
acer as a prophylactic agent 
n patients who may be susceptible yr 
ialnoaian for a considerable period o 
time. This applies particularly to “ie 
patients who surgery on the 
genitourinary tract. It would “Pe ar to 
provide ide al conditions for the 
negative 


siderable importance. 


have 


Gram- 
origin to de- 
resistance to streptomycin dur- 
ing the period of the first few days of 
drug administration and tend to assure 
that infections with these 


rods of enteric 


ve lop 


microorgan- 
isms developing subsequently would be 
resistant to streptomycin, a drug which 
may be under ordi- 
nary circumstances in the treatment of 
severe infections of this type. This com- 
bination is particularly limited in its 
flexibility and would appear to have 
little to recommend it. 

COMMENT. 


relied on heavily 


In concluding, it should 
be pointed out that although concrete 
examples of the effectiveness of admin- 
istration of two or more antimicrobial 
\ very few, this 
fact should not obscure the fundamen- 
tal point that there 
believing one 


drugs concurrently are 


reasons for 
should be able to find 
advantages in the use of a variety of 
drug combinations. It is worthy of men- 
tion that clinical situations in 
which it is now felt that the adminis- 
tration of two drugs may be helpful 
are infections in which the criteria for 
judging therapeutic efficacy are simple 
ones. The effectiveness of any therapy 
in endocarditis is readily established 
because of the ease of establishing the 


are 


those 
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occurrence of relapse, and because of — yet been established, the striking effec- 
the fact that failure ultimately results tiveness of drug combinations in these 
in death of the patient. In brucellosis, experiments should encourage further 
therapy is fairly readily evaluated by investigation along the same lines. 

the occurrence or lack of occurrence Thus. although the indications for 
of relapse. In patients with pulmonary rs 


; concurrent administration of two drugs 
tuberculosis the effectiveness of a drug 


are relatively few at the present time, 


combination in preventing the emer-_. 
I it seems likely that well-conceived 
gence of drug-resistant strains can be 
studies of combined therapy which will 
evaluated by prolonged serial study of 
sale : correlate in vitro and in vivo activity 
cultures of tubercle bacilli obtained yi 
10 
Sania Chess respiratory tract. of drug combinations, with rigid cri 


In some animal experiments drug teria for judging the results should 
combinations have been shown to pro- prove productive of much further in- 
duce effects which are not obainable formation which would be useful to 
with a single drug®***!, and although the clinician in the management of 


the clinical counterpart of this has not infections. 
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IN reviewing the literature on svs 
temic lupus erythematosus (hereafter 
referred to as SLE), 
by the bewildering character of this 


we were struck 
disease. The Roentgen findings were 
ill-defined and nonspecific’. Lesions 
could appear as a mere wisp of pleural 
change or an ill-defined patch of pneu- 
monitis. There could be a nondescript 
enlargement of the heart or a sugges- 
tion of abdominal fluid and distention. 
Roentgen findings on patients with 
joint pain were often essentially nor- 
mal. Yet, when the various manifesta- 
tions are synthesized, a well-defined 
which is 
quite characteristic of SLE. The pat- 
when the 


Roentgen pattern emerges 


tern emerges components 
are arranged in a constellation of six 
(1) pleuritis, 
carditis, (4) 
enteritis, (6) arthritis. 


“stars” (Figs. 1 and 4): 
( 9 ) 


splenitis, (5) 


pneumonitis, (3) 
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DAVES. \L.D. 
OF HEALTH, EDUCATION 
ALTH, BETHESDA, MARYI ND 


\ND WELFARI 


noted that the first thre 
visualized on a routine chest 


It will be 
can be 
film (Fig. 2). Frequently, splenitis can 
also be appreciated on a chest film 
More 


and enteritis are evaluated with films 


commonly, however, splenitis 


of the abdomen or barium studies of 
the gastrointestinal tract (Fig. 3 
HISTORICAT LANDMARKS AND EVOLI 
TION OF THE MODERN CONCEPT OF SYS 


rEMIC LUPUS ERYTHEMATOSUS (SLI 
The diagnosis of systemic lupus ery 
fashion 


thematosus has become so 


able that physicians can be forgiver 
for thinking of it as a newly distin 
guished condition. But this is not so 
the first 


peared 130 


writing on this disease ap 
vears ago. An exceller 
historical account is given in a revie\ 


by Ross and Wells!"". 


The following is a brief summary: 


182! 
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Biett describes 
the term “eryth 


skin lesions: (1 


ISS5S| Cazenave, 
term “lupus er 
gvaris’* 

S56 Hebra_ describes 


4 detached or 


smaller lesions". 


skin lesions under 


eme centrifuge 


pupil of Biett, coins 


vthematodes;” be- 


lieves it related to lupus vul- 


two torms ot 
) disc-like patches, 
aggregated 
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1904 
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Kaposi recognizes acute systemic 
form of disease. He used term 
“erysipelas perstans faciei 

Jadassohn reviews known features 
in systemic 
SLE?., 


Osler emphasizes visceral mani- 


manifestations of 


testations. He places the disease 
in the field of general medicine 
rather than dermatology’. 


PNEUMONIT!S 


~ PLEURITIS 
CARDITIS 

ENTERITIS 
% SPLENITIS 
$ ARTHRITIS 


\ 


DINER 


\\ 
\ 
— 
“ 
! 
Fig. | 


SOS The 


1923 Libman and Sacks describe first 
pathological finding—the atypical 
and non-bacterial verrucous en 
docarditis™. 

1932 Gross describes “hematoxylin 
stained bodies” in myocardium*’, 

1933 Klinge uses term “fibrinoid de- 
generation” in describing pathol- 
ogy of rheumatic fever, rheuma- 
toid arthritis and certain “hyper- 
ergic. diseases. 

1939 Reifenstein tabulates the patho 
logic findings of all reported 
cases*”* 

1942 Klemperer, Pollack and Baehr 
introduce concept of “diffuse col- 
lagen disease” and include 
SLE?! 

1946 Rich summarizes experimental le- 
sions similar to “collagen disease” 
produced by hypersensitivity re- 
action'” 

1948 Hargraves discovers diagnostic 
value of L.E. cell®?. 

1949 Hench introduces use of cortisone 
and ACTH?®®. 

1949 Montgomery and McCreight re- 
port 286 cases*>. 

1954 Harvey, et al. analyze 138 cases™. 
(See Tables 1 and 2.) 

CLINICAL MANIFESTATIONS. Haserick*® 
describes an acute composite case in 
the following manner: “There is usually 
no difficulty in making a diagnosis in 
a patient with classic acute systemic 
lupus erythematosus. Typically, the pa- 
tient is a young woman, less than 30 
vears of age, who is suddenly taken 
ill, often after a bad sunburn. She is 
bedridden, with high fever. The strik- 
ing feature is an erythema which ex- 
tends across the nose to the cheeks 
which, as Hebra originally pointed out, 
resembles a butterfly. 

“The patient appears to be utterly 
exhausted. She is unable to move with- 
out fatigue, and without pain in the 


muscles and joints. The mouth may 
show moniliasis or extensive ulceration 
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but, even without this, she has a dis- 


Per Cent 
Pleuritis 17 
Pneumonitis 25 
Carditis 56 
Splenitis 21 
Enteritis 
Arthritis SS 
Malaise 
Fever 
Weight Loss 
Skin Lesions 62 
Kidney Involvement 9 
Lymphadenopathy 1S 
Liver Enlargement 6 
Eve Le sion 28 
Psychiatric Disturbance 93 
Convulsions 19 
Hypertension 19 
Raynaud’s Phenomenon 16 
Neuropathy 


TABLE 2—LABORATORY FINDINGS 
Per Cent 
Hemoglobin (below 12 gm SS 
Red Blood Count (below 4,000,000) 68 
White Blood Count (below 5,000 69 
Thrombocytopenia 10 
Elevated Sedimentation Rate SS 
Albumin ( below 3.5 gm per LOO ml 57 
Globulin (above 3.0 gm per LOO ml 77 


Positive Serologic Test for Syphilis 
Electrocardiographic Changes 
Abnormal Urinary Sediment 
Abnormal Electroence phalogram 
Positive L.E. cell test 


little. The pulse rate may be 120 p 
minute or higher. The blood pressu 


is usually hypotensive. There may 


a pericardial or pleural friction m 
and fluid may be present. Gall 
rhythm is sometimes present. The lis 
edge is frequently down 2 or 3 fing 


brea 

taste for food. She is unaccountably can 
and severely il] | 
“Except for the fever, prostration slob 
and butterfly erythema, the general rhe 
phy sical examination often reveals very and 
ditte 

TABLE 1 CLINICAI t 
MANIFESTATIONS?! 
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readths. Lymph nodes and the spleen 
be The laboratory 
tudies classically reveal the hemo- 
‘lobin to be 8 to 9 gm. per 100 ml. 
the leukocyte count is between 2,000 
ind 3,000, with a surprisingly normal 
lifferential count. Almost invariably in 


wy 


palpable. 


severe, untreated case, there are no 


inophils After steroidal therapy is 


Chest film on SLE patient. 
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started, the eosinophils may increase, a 
paradox exclusive to SLE.) The sedi- 
mentation rate is elevated, often out of 
all proportion to the degree of illness. 
The L.E. cell test is positive by any 
established technique. The urinalysis 


may be normal or may show micro- 


scopic hematuria, casts, and albumi- 
nuria of varying degrees. The urinary 


Note pleuritis, pneumonitis, carditis and splenitis. 
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Spleen is slightly enlarged. 
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Fig. 3.—Upper gastrointestinal series in patient with-SLE. Note inflammatory 


Contrast medium is also in kidneys. 
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volving second portion of duodenum. Fluid is present between dilated loops of small bo 
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ediments resemble a mixture from all 
the stages of glomerulonephritis.” 
rHE LUPUS DIATHESIS: CHRONIC SLE*, 
often happens in medicine that a 
kore sensitive and accurate test of a 
widened 


cle velops an ever 


Wri 


st on patient with SLE. 


Note slight osteoporosis Phe 
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aches and pains involving many dif- 
ferent systems. As this tale of woe is 
spun out, and innumerable visits to 
physicians and clinics are noted, the 
attending physician becomes convinced 


that this patient is a “chronic com- 


joint spaces are 


preserved, 


um to include atypical, premoni- 
forms. The L.E. cell 

a good example. A modern 
pt of SIE uncovers a treacherous 
if these forms, and a knowledge 
m can be helpful in alerting the 
ian to early stages of this dis- 
\ll too often the patient gives 
bling petty history of multiple 


nd chronic 


plainer, a neurotic, a medical shopper, 
or a generally unstable personality.” 
Instead of a sudden explosive onset 
of severe illness, there is often a long 
period of low-grade, chronic ill health, 
during which time the patient is neither 
sick enough to be bedridden nor well 
enough for normal activities. The alert 
physician should take cognizance of an 


| 
A} 
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unusual sensitivity to infection. A sore 
throat 


lin test"’, or even routine immunologic 


a tooth extraction'’, a tubercu- 


illness. Fre- 
attacks of pleurisy or the so- 


testing may precipitate 


quent 
called 

suspicion Raynaud's phenomenon, idio 
pathic epilepsy, 


virus pneumonia” should arouse 


and psychotic mani- 
A substan- 
tial percentage of young women reveal 


festations are not unusual. 


a history of treatment for syphilis**-°*.'** 
due to a 


Thus it may be seen that SLE is 
ubiquitous and protean in its mani- 


false-positive serologic 


festations and follows an unpredictable 
episodic, chronic course imitating and 
camouflaging numerous entities. The 
course of this disease has been likened 
to a gas burner whose flame may flare 
Indeed. 
the flame may go out completely, but 
the pilot light goes continuously. 


up brightly, or barely glow. 


DIFFERENTIAL DIAGNOSIS. It is under- 
standable that SLE has many 
in common with other 


51.95.1118 


points 
collagen dis- 
such as rheumatoid 
polyarteritis 
dermatomyositis®*, and rheu- 
The physician may con- 
fuse any one of these entities with 


eases e1,22 
arthritis! 


nodosa. 


scleroderma®* 


matic tever. 
others. particul: rly in the early phases 

The confusion is compounded by es 
the se 
collagen diseases being present simul- 


possibility of two or more of 


taneously**:** It is frequently mis- 


diagnosed 
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be mistakenly diagnosed as SLE. On 
occasion, from a Roentgen standpoint, 


we have had difficulty in differentiating 


between SLE and sickle cell 
rheumatic heart disease, 


anemia 
subacute bac 
terial endocarditis and nephritis. 

Once the prope! 
established, the 
attending physician must never forget 
that patients with SLE are 
develop many 


COMPLICATIONS 
diagnosis has been 
prone to 
complications. If the 
treated together 
patient's life may 


complication is not 
with the SLE. the 
be in jeopardy. 


100,12S 


bacterial and fungus infections‘ 


amyvloidosis'*", and even carcinoma’ 
are complications which the physician 
must be prepared to meet. Pyogeni: 
infections of the pleura, lung, perica 
dium, or some abdominal organ are all 
too frequently passed off as anothe: 
manifestation of SLE, 


while the patient is being treated with 


part icularly 


steroids. 

Even though improved diagnosti: 
sensitive tests hav: 
it is t] 
impression of some experienced clin 
cians that the 
SLE is 


acumen and more 
uncovered many cases of SLE, 


absolute incidence of 


19 Possibly bi 
cause of earlier diagnosis and “more 
effective treatment!’ the 
is gradually improving**". 
rHE L.E. CELI rEST' 
The positive L.E. cell test is practic ally 
pathognostic for 
To produce an L. 


prognosis 


13.18.19, 20,55,.60,1 


cell, three factors 


lL) pleurisy (8) idiopathic pericarditis (15) thyrotoxicosis 

2) virus pneumonia (9) idiopathic myocarditis (16 syphilis 

3) tuberculosis (10) Hodgkin’s disease 17) trichinosis 

1) fungus infection (11) globus hystericus (18) glomerulonephritis 
5) sickle cell anemia (12) hiatal hernia 19) chronic nephritis 

6) rheumatic heart disease (13) gallbladder disease 20) hemolytic anemia 
7) subacute bacterial (14) appendicitis (23 thrombocytopenic 


endocarditis 


If a physician develops too high an 
index of suspicion and becomes overly 
sensitized, many of these diseases may 


purpura 


are necessary: 1) Gamma globulin t 
a patient with SLE. 2) Deoxyri o- 
nucleoprotei in from nuclei of dead }:u- 


leuk 
zvm 
the 
tron 
degr 
livin 


proc 


mark 
Skin 
CONS! 
pauc 
moni 

\ 
ste 


|| 
th 
as 
So 
PA 


a 


kocytes. 3) Viable polymorphonuclear 
eukocytes 

The serum gamma globulin, or en 
ymes associated with it, depolymeiizes 


the deoxyribonucleoprotein (derived 
rom the nonviable This 
legraded nucleoprotein is ingested by 
ving polymorphonuclear leukocytes 
producing the L.E. cell. 

Che depolymerized nucleo protein of 
the L.E. cell stains a purplish red colon 
ith hematoxylin and Wright's stain. 
his same chromatin material is the 
sis for hematoxylin bodies found 
he tissues 

Some persons treated with hydrala- 
T Apre soline) are thought to de- 
lop a positive L.E. cell 
PATHOGENESIS?! 32:75. 114,117, Nec- 
psv of “a nts with SLE reveals 

rkably little gross tissue change. 
Skin lesions, serositis and patchy lung 
nsolidation may be present. The 
ucity of findings is difficult to har- 
nize with the fatal issue. 


\ study of the histology**:**-* reveals 


temic alterations both in blood ves- 
ind connective tissues. The arter- 
capillaries, and vessels are involved 
subacute or chronic inflammation. 
classical polyarteritis, the inflamma- 
n is more acute and larger arteries 
affected. In scleroderma the chronic 
ling fibrotic phase is more 
nant 
he earliest reaction is dilatation of 
ls, probably accompanied by in- 
sed endothelial perme ability" 
globulin, fibrinogen, or even ved 


d cells can escape. The fibrin de- 


are a homogenous, eosino- 
c product (fibrinoid degeneration ) 
n the intima, between muscle 
or within the adventitia. Fibro- 
proliferation narrows the lumen. 
characteristic is the hyaline thick- 
of the capillaries in the kidney 
eruli “wire loop.” 


severe lesions there is a necrosis 
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of arterioles with a striking inflamma 
tory, mononuclear cell reaction. Throm- 
bosis and hemorrhage may occur. 

The changes in the connective tissue 
parallels that in the blood vessels’. 
There is fibrin degeneration; swollen, 
homogeneous collagen fibers; fibroblast 
proliferation; mononuclear, inflamma- 
tory cells; and hematoxylin bodies 

CORRELATION OF ROENTGENOLOGK 
FINDINGS WITH CLINICAL AND PATHO- 
LOGIC 40.44.85, 112 


TABLE 3.—INCIDENCE OF MANIFES 

TATIONS OF SLE 

Roentgeno Pathologi 

logical’ Clinical’®  cal® 

Pleuritis 74 16 67 
Pneumonitis 50 95 12 
Carditis 53 56 55 
Splenitis 34 21 95 
Enteritis 20 3] 26 
Arthritis 26 8S 


PLEURITIS””: 
pleuritis is the most common manifes- 
tation with a reported incidence of 74% 
The pleural reaction is often minimal 
and bilateral. It may vary from a subtle 
blunting of the costophrenic sulci to 
rather massive effusion. Massive eftu- 
sion, however, is relatively infrequent. 
The fibrinous pleural effusion shows 
a lack of plasticity. Whereas, ordinary 
serous transudates form a gr: 
curved meniscus, the fibrinous fluid i 
SLE forms sharply angulated seg 
tions. It may show as a shaggy or foamy 
lattice in the posterior gutter of the 
pleural space or along the mediastinal 
or paraspinal pleural surfaces. 

Clinically, the patient complains of 
pleural pain which may be present 
without Roentgen evidence of pleural 
involvement. A friction rub may be 
heard. When the phvvician attempts a 
thoracentesis, he is often disappointed 
by the small return. If an appreciable 


Roentgen evidence of 


] 
{ 
i\ 
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amount of fluid is obtained, it may clot 
because of the high fibrin content. 
Cases of sterile empyema and empyema 
loaded with L.E. cells have been 
observed 

Necropsy reveals fibrinous pleuritis 
in 67% of the cases. Usually, a shaggy 
gelatinous exudate is present. The 
pleuritis is commonly bilateral and 
sparse in fluid. Delicate adhesions are 
present in subacute stages, and thick- 
ened adherent and fibrotic pleural su 


6.101 


faces are seen in chronic cases*® 

PNEU 103,122) The 
Roentgen pattern of lung involvement 
is usually described as patchy lesions 
resembling bronchopneumonia, atelec 
tasis, infarction, and even gangrene'* 

There are two main forms of pneu 
monitis: (1) the acute patch, which is 
ill-defined in both outline and = sub 
stance, and (2) the chronic horizontal 
atelectatic plaque. Both forms occur 
most frequently at the lung bases. 
There is a tendency toward bilateral 
involvement, but it is not as marked 
as with pleuritis. These lesions in the 
lung are often described by the radiol- 
ogist as infarctions, and indeed may 
be closely related. If the ill-defined 
patch is followed over a period of time, 
one mav see it change to a horizontal 
atelectatic plaque or band. 

Clinically, the patient has symptoms 
and signs of pneumonia: cough, fever, 
sputum and rales. There is a past his- 
tory of similar episodes. No specific 
hacteria are found and resolution is 
slow. The white count is normal or low, 
the re sponse to antibiotics is poor. Be 
cause of this course, the patient is 
invariably discharged with a diagnosis 
of viral pneumonia, atypical pneumonia 
or bronchopneumonia. 

The Roentgen pattern is nonspecific. 
The clinical picture is frequently mis- 
leading. Even the final examination by 


the pathologist cannot yield a clear 


concept of the waxing and waning of 


lupus pneumonitis. The small patches 
of lung involvement can be easily ove 
looked. Grossly, they are not at all m 
pressive. Microscopically, the round 
cells, the fibrin and sometimes early 
fibrosis lead to the opinion — that 
the lesion is indeed a_ viral pneu 
monia, bronchopneumonia, “anaphylac 
toid pneumonia,” “allergic” or hyper 
sensitivity reaction, “antibiotic aborted 
pneumonia” or a nonspecific pneumo 
nitis. Navarro-Martin"! reported a cast 
of L.E. cell pneumonitis. 

Special studies directed to the path 
ology of lung involvement in SLI 
vield the following information: Dé: 
generate fibrin and amorphous swolle 
collagen thicken the intima, media, and 
adventitia in many smaller vessels and 
arterioles, both pulmonary and_ bron 
chial. 

Changes in the lung begin with th 
precipitation of acid mucopoly sacchat 
ides in the alveolar wall, interstitial 
supporting tissue, and lamina propria 
of the bronchioles. This precipitation 
is accompanied by exudation. fibrin 
degeneration, hemorrhage, and prolifer 
ation of fibroblast and alveolar “lining 
cells. Basophilic mucinous edema. of 
the alveolar wall can occur in SLE and 
is considered unique. Tumulty'** 
scribed metaplasia of the bronchiolar 
epithelium. 

Alveolar wall inflammation, focal a 
diffuse atelectasis, bronchopneumonia 
with alveolar septal organization and 
acute purulent bronchitis have beet 
described**. The changes may simulat 
tuberculosis, sarcoidosis pneumocon 
sis, mycotic infection, Hamman-Ric! 
syndrome and scleroderma. 

cARpDITIS**. Many cases of SLE show 
variation in the size and configuration 
of the heart. At times, the abruptness 
of change within a period of days is 
startling. More often, however, 
variation in heart size takes place ove! 
a period of weeks. Occasionally, 1! 
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changes are so gradual that they are 
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cardium, the myocardium and_ the 
pericardium” In a strict sense a pan- 


overlooked, until early 
compared with a late one. . 

Why does the heart 
The radiologist and the 


study is 


vary in. size? 
internist are 


both L qui andi ry. By means of con- 
ventional studies, the radiologist at- 
te mpts to assess such tactors as peri- 


dilatation of the myo- 
But these 
clean-cut answer. 


cardial effusion, 
] 

cardium or valvular disease. 

studies rare ly vive a 

Findings of 

of the 


congestive change, or 


edema lungs would favor a diag 


nosis of mvocarditis. Change in 


the shape of the cardiac silhouette in 
the recumbent and erect position might 


pericardial effusion. Character- 


tic chamber enlargement would point 


mitral 


iortic or tricuspid valvular 
Dehnite 


myocarditis, perici arditis, or endocardi- 


Roentgen evidence of 


CulSé 


IS Tale 
By means of special studies, such 
iphy, myocardial dila- 


tation may be differentiated from peri- 


irdial effusion. But by this time the 


tient mav be quite ill and there 
ould be natural reluctance to sub- 
ect him to a vigorous procedure. 
\leanwhile, the internist studies his 
vatient. The heart rate is elevated to 
20 or above. Percussion may reveal 


nlargement. By auscultation, he hears 


soft svstolic murmur or perhaps a 


rhythm. The venous pressure 
in the upper limits of normal. The 
lectrocardiogram may show low volt- 
e. There is still no definite decision 


to whether the patient has cardiac 
ibarrassment due to pericardial effu- 


n or nonspecific myocarditis with 
latation. Finally, in desperation a 
ricardiocentesis — is performed. The 


Huid withdrawn 
disappointing. L.E. cells have 
ind in pericardial fluid'’. 

Can the pathologist 
blem? In 


E, he 


ill amount of 


been 


this 
studies of 
sees involvement of the endo- 


resolve 
postmortem 


carditis is present. Endocarditis of the 
Libman-Sacks type**.*” 
rucous valvular 


is a small ver- 
lesion. It rarely causes 
functional impairment, let alone gross 
cnlargement. 

to the inflam- 
other 
and usually presents as a 
exudate. At times, 
there is a slight thickening of the peri- 
cardium with delicate adhesions pres- 


Pericarditis is similar 


matory changes in the serous 
membranes 


scanty fibrinous 


ent. Other cases show a thick gelatinous 
Occasionally, 
but 
encoun- 


adherent — pericardium. 
small amounts of fluid are found, 
rarely are massive effusions 
tered. It is well to suspect secondary 
infection when pericardial fluid is mas- 
sive. It 
that the 1 heart size in un- 
complicated SL E is not usually due to 


the accumulation of peric: ardial fluid. 


mav be therefore, 


increa 


then, endocarditis and_pericardi- 
is forced to turn 
to myocarditis as an explanation of the 
fluctu: iting 


tis are excluded, one 


heart size. Mvyocarditis is 
detected by the pathologist as micro- 
fibrinoid degeneration, 
collections of perivascular round cells 
and ’ bodies. It may be 
reasonable to suppose that severe myo- 
carditis is accompanied by mild _peri- 
carditis It is discon- 
to find that, histo- 
logically, the myocarditis parallels the 
endocarditis and pericarditis in the 
paucity of changes. Nonetheless, with 
the exclusion of pericarditis and endo- 
carditis as common causes of variabil- 
ity in heart size, there is no recourse 
but to implicate the myocardium in 
way. Perhaps SL E produces a 
physiologic: al impairment and elonga- 
tion of the muscle fibers rather than 
gTOSS and histologic 
changes. The term “carditis” is adopted 
to symbolize cardiac involvement due 
to a pancarditis in which the pericar- 


scopic foci of 


hematoxylin 


and endocarditis. 


certing, however, 


some 


morphologic 
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ditis and endocarditis play a minor 
role. 
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SPLENITIS®* Roentgeno- 
graphically, the size of the spleen can 
be estimated by measuring its length 
and width on a film of the left upper 
quadrant of the abdomen*". Frequently, 
on a chest film, the size of the spleen 
can be appreciated. The medial border 
of the spleen is outlined by the gas in 
the body and fundus of the stomach 
and in the splenic flexure of the colon. 
The lower tip of the spleen can be 
distinguished from the surrounding 
radiolucent fat. The spleen must  in- 
crease approximately 50% to 100% over 
the normal size in order to be certain 
of its enlargement. More accurate than 
the absolute size of the spleen is the 
observation of increasing size on serial 
films. 

Clinically, the reports of — sple 
nomegaly in SLE have varied consid- 
erably to Coburn 
and Moore noted it in 7 of 30 cases'* 
Dubois stated that the frequency of the 
splenomegaly has been overempha- 
sized, having been noted in only 8.1% 
of his cases. It is noice present in 
association with hep: atomeg: aly when 
there is a hemolytic anemia. Three 
cases reported had splenectomy for 
hemolytic anemia and_ thrombocy- 
topenic purpura. These patients de- 
veloped SLE after surgery**. Pneumo- 
peritoneum studies show that splenic 
enlargement can and does occur in the 
medial direction and may not be 
palpable. 

Pathologically, the earliest reference 
to periarterial fibrosis in the spleen is 
that of Libman and Sacks*’. Klemperer 
et al., in a report of 19 cases of SLE, 
first called attention to the frequency 
with which this lesion is noted. Kaiser® 
studied 18 cases, and in most, the 
spleen was definitely, but not marke dly, 
enlarged. The concentric rings of peri- 
arterial fibrosis surrounding the arteries 
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of the splenic follicles are often called 
“onion skin.” 
ENTERITIS" 
the gastrointestinal tract and the abdo- 
men are common in patients with SLE 


Roentgen studies of 


because of the clinically impressive 
gastrointestinal and abdominal symp- 
toms. Occasionally, acute intestinal and 
peritoneal edema inflammation 
mav mimic the “acute surgical abdo- 
men.” Again, the Roentgen findings 
may be overlooked unless strict atten- 
tion is paid to minutiae. On a plain 
film of the abdomen one may see mild 
degrees of adynamic ileus'*, distention 
and small amounts of free fluid. 
Barium studies of the gastrointesti- 
nal tract generally reveal lack of tone, 
slight dilatation and poor peristaltic 
activity. The Roentgen findings of the 
gastrointestinal tract in patients with 
SLE are similar to those found in sclero- 
derma but are much milder in degree. 
The esophagus may be slightly dilated 
and gas-filled in the upper two-thirds 
while somewhat constricted in its lower 
third. Superficial ulcers may occur any- 
where in the gastrointestinal tract but 
are not readily visualized. The stomach 
is only rarely dilated, but this finding 
is common in the second or third por- 
tion of the duodenum. Segmental dila 
tation of the jejunum and ileum is 
uncommon. Barium enema has, on 
occasion, revealed a pattern identical 
Also rare 
is a peculiar pseudo-diverticulum for- 


to that of ulcerative colitis! 


mation in the colon, a finding more 
usual in scleroderma. 

Osler emphasized the treque nev of 
gastrointestinal involvement. Dubois? 
stated that gastrointestinal symptoms 
were prominent in 40% of his series 
In one instance the initial symptoms 
were referable to this system and gas 
trointestinal difficulties represented 
the chief complaint in 10% 
Harvey et in evaluating 138 
tients found 149 complained of nause: 
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S% diarrhea, 
hemorrhage, 10% 


11% of vomiting, o% gastro- 


intestinal abdominal 
pain and 6% dysphagia. 

Oral 
scribed red patches on the 
thin yellow 


about 25% of the 


lesions, consisting of circum- 


mucosa, 
exudate, 


130 


covered by a 


oOccul In Cases 


Since oral lesions reportedly occur 
twice as frequently in more serious 
cases, then presence is considered a 


pool prognostic omen. However, oral 


lesions also occur in the chronic discoid 
has a much 


better prognosis. Brown et al.'4 


form which ordinarily 
studied 
the gastrointestinal tract of 11 patients. 
In 9, the pathological findings were 
One had interstitial edema and 


submucosal hemorrhage of the 


normal 
small 
intestine, and there was collagen depo- 
sition in the submucosa of the stomach 
in another. Vascular changes associated 
vith the 
yenic phenomena seem the likely ex- 
planation for the There 
videspread proliferative changes in the 
endothelium of the blood ves- 
els, at times with degenerative or nec- 


stomach and localized neuro- 
ileus. was 
minute 


rotizing processes in the walls, varying 


onsiderably both in intensity and in 
listribution in individual cases’. 
ARTHRITIS . Because of arthral- 


ia, patients with SL E have many ex- 
ninations of various joints. Often the 
ints are thought to be quite normal, 
but there may be soft tissue atrophy, 
a slight narrowing of the joint space. 
seldom are they 
efinite evidence of rheumatoid arthri- 
s. Again the Roentgen findings on this 
mponent are disappointing to the 
A striking discrepancy 
ists between the Roentgen pattern 
id the clinical history. 
During the time of the Roentgen 
uminations the patient may have im- 
ressive symptoms and disabling, pain- 
|. hot and joints. At the 
set of the and during mild 
icerbations, the patient usually com- 


considered to have 


isual observer. 


swollen 
disease 


an advancing 
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plains of arthralgia and there is slight, 
soft tissue swelling, without redness or 
much local tenderness. Early arthritis 
in SLE differentiated from 
early rheumatoid arthritis. As the years 
pass, the patients with SLE 
real clinical or 


cannot be 


show no 
Roentgen evidence of 
destructive arthritis. 
Rheumatoid arthritis, as a rule, passes 
into a chronic, deforming, destructive 
phase, which is irreversible. Combina- 
tions of rheumatoid and SLE do exist** 

Bennett and Dallenbach'® studied, 
at necropsy, the synovial membranes 
from 2 untreated cases. The patients 
died after 29 months and 
10 months, respectively, and had _per- 
sistent arthritis clinically. After this 
arthritis there were no 
adhesions across the joint spaces and 
pannus had not developed at the peri- 
chondrial margins of the cartilage sur- 
faces. The cellular components of the 
inflammatory exudate were minimal, 
and the changes were thought to be 
unlike those of rheumatoid arthritis. 
The synovial tissues did reveal deposits 
of fibrin _upon and within the v 
intima. “Fibrinoid” 


illnesses of 


long period 


rascular 
change in the syn- 
ovial sd subsynovial tissues was ob- 
served in scattered areas. 

Lowman"! examined the synovial tis- 
sues of 5 patients and noted vascular 
changes with the pattern 
The stroma initially showed 
subsequent fibroblastic 
proliferation and_ ultimately 
The cells, 
sion: had hype rpl isia. 

The both SLE and 
rheumatoid arthritis in the same ~yl 
vidual is hampered by the lack of a 
specific test for rheumatoid Al 
Clinically and pathologically they can 
As a rule, 
destructive irreversible changes in the 
cartilage and bone do not occur in 
SLE. The joint change is more closely 


identical 
elsewhere. 
edema with 
fibrosis. 
lining only 


svnovial occa- 


detection of 


be present simultaneously. 


| 
| 
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related to rheumatic fever. The fibrin vidually ill-defined and nonspecific but 
ous synovitis, similar to the serositis in collectively, they form a well-defined 
the pleura, pericardium and peritoneum constellation of six “stars”: (1) pleur- 
may be responsible for the joint pain _ itis, (2) pneumonitis, (3) carditis, (4) (5 


which is so frequently a symptom in splenitis, (5) enteritis, (6) arthritis. 


SLE. These Roentgen manifestations cor 
Summary. The Roentgen findings in — relate well with the clinical and patho 
systemic lupus erythematosus are indi logical findings. 
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Interlingua continued from page 584 


Durante iste alterationes il occurreva un ‘apide reduction del pression ce 


sanguine 


Le veneno deprime le respiration. Un parte de iste depression es secundari 


al alterationes cardiovascular, sed le veneno ha etiam un effecto directe supe! 


le centros respiratori del medulla. 


4. Le veneno produce multe alterationes in, le comportamento del animales 


experimental. Certes de iste alterationes pote esser attribuite al effectos direct: 


del veneno super le systema nervose central. In certe casos le veneno produc 


accessos convulsive. Le mechanismo de iste accessos non es clar. II es possibile 


que illos resulta in parte ab insufficientia cardiovascular. Le electroencephalo 


grammas ab animales anesthesiate non exhibiva configurationes de accesso 


convulsive. 


5. Es reportate e discutite 6 


23 casos Ge vulneration per raisas spimose. 


tractamento indicate in tal casos es passate in revista. 


6. Es reportate 2 casos mortal. Le possibile mechanismo del morte in iste 


CaSOS eS discutite. 
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RELAXANTS IN ANESTHESIOLOGY. By 

Foipes, M.D., Director, Depart- 
Anesthesia, Mercy Hospital; Assis- 
Professor of Anesthesia, University of 


ot 
int 


Pittsburgh School of Medicine. Pp. 210; 9 


Ils Springfi Id, Ill.: Charles C Thomas, 


1957. Price, $5.50 


Dr. Foupes has written a textbook which 
mild help to clarify the problems and mys- 
ries of muscle relaxants 
The text is well organized and is written 
two sections. The first section is devoted 
h basic considerations as the history 
| 


ixants, the chemistry and phar- 
nuscle relaxants, and the physi- 


\ f neuromuscular transmission. The 
md section is limited to the clinical use 
iuscle relaxants 
Dr. Foldes discusses the use of muscle 
xants, in patients with altered sensitivity, 
ith emphasis on infancy and childhood, old 
myasthenia gravis, bronchial asthma, car- 
iscular disease, fluid and electrolyte im- 
ince, and kidney and liver disease. He also 
ents the complications seen and the use 
the antagonists of muscle relaxants. In- 
led in the book is a chapter on the diag- 
ic and therapeutic uses of the muscle 
ints 
The book is concise, yet it contains enough 
tail to permit the safe use of all muscle 
xants. It is a book which has been most 
led and will be of great value to all anes- 
logists, nurse anesthetists and all physi- 
interested in the physiology of 


transmission and neuromuscu- 


lockade K. 


ular 


OULEUR ET LES DOULEURS. Edited by 
lu. ALAJOUANINE. Pp. 345; 16. ills. 
Masson et Cie, 1957. Price, 2.400 fr. 


lost of the recent books on pain, such as 

of Lewis, of Hardy, and of Wolf and 
ff, deal primarily with physiology and 
r the most part limited to the contribu- 
of the The present volume, 

opening with excellent chapters on 
1y and physiology, and touching upon 
subjects in many of the later sections, 
entially clinical in aim and broadly inclu- 
field that contributed to 


authors. 
} 


rt every has 


bject. It is a symposium and like most 
interest. 


sia is somewhat uneven in 


BOOK REVIEWS AND NOTICES 


The chapter on afferent neurons opens with 
a description of their course which states 
that “le cylindraxe pénétre dans la moelle par 
les cornes ligne 
médiane plus ou moins haut selon qu'il s’agit 
de fibres courtes, moyennes ou langues.” So 
far the such 
is restricted to the lumbo-sacral region and 
probably of the fibers 
entering at that level. It is only fair to add 
that the locus of termination of pain fibers is 
correctly 


posterieures et croise la 


as reviewer is aware, crossing 


involves less than 2% 


stated in two other chapters. Such 
lapses are fortunately rare and the general 
level of the work is high. The sections on 
and muscle pain are among the 
best in the book and the contributions of the 
editor are charming. A unique and valuable 
feature is the closing chapter in which are 
presented extracts from Daudet’s diary in 
which he described with scintillating vivid- 
ness and remarkable accuracy the pains of 
tabes which racked him during the last years 
of his life. We greater 
challenge to research on pain. The closing 
the are, “Des medecins 
font batir 4 Lamalon (an asylum for tabetics ). 
Ils ont la 


vascular 


can conceive of no 


sentences of volume 


foi—et_ des chapeaux noirs!” 


G. M. 
THE BIOCHEMISTRY OF THE AMINO ACIDs. 
By ALTON Metster, Professor of Biochem- 


istry, Tufts University School of Medicine. 
Pp. 485. New York: Inc.., 

1957. Price, $10.00. 

Dr. Meister has expanded the material he 
had prepared for several review articles on 
the amino into this well-written and 
highly useful book. It is well documented 


Academic Press, 


ac ids 


and replete with tables and chemical 
formulae. The titles and page numbers of 
the numerous metabolic summary schemes 


and tables are listed in the beginning of the 
book for reference by the reader. In 
turn are described in the text, the chemical 
nature and occurrence of known amino acids 
and simple peptides; the nutritional role of 
amino acids with special reference to biologi- 
cal antagonism; the general metabolism of 
amino acids; the metabolism and interrelation- 
ships of the individual amino acids, and in the 
last chapter the abnormalities of amino acid 
metabolism in certain pathological states. In 
the latter the following topics are discussed: 
ammonia metabolism; aminoacidurias; alcap- 
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tonuria; phenylpyruvic oligophrenia; albinism 
ind pheochromocytoma, and s« rotonin-trypto 
phane relationships 

Iwo great assets of the book are the rather 
complete formulations and the large number 
references given at the end of each of the 
five chapters. For example, there are over 
L000 references listed at the end of Chapter 3 

It is highly recommended as a source book 


ror ul who ire interested in the field of 


imino acid metabolism R. B 

ACQUISITIONS RECENTES EN Cy TOLOGIE 
VAGINALE HoRMONALE. By J]. PAauL PUNDE! 
Université Libre Brussels), in collabora 


tion with FERNAND SCHWACHTGEN AND 
EUGENE Os1 Pp. 236; 62 ills. Paris: Masson 
et Cie, 1957. Price, 2.400 fi 

Puis book is, in a sense, a progress volume 
to the authors monograph Les frottis vaginaux 
end rintens The endocrine vaginal smears 
which ppe ired in 1952, and of several other 
books by the same author, on vaginal smears 
The author sets his task of not merely re 
porting progress in techniques and applica 
tions, but of critical evaluation in the light of 
personal experience The book is arranged 
in nine sections and, while I usually con 
sider it the dullest way of reviewing a book 
to enumerate chapter headings, I am follow 
ing this practice in order to indicate the 
scope ] Cytologic technique of vaginal 
smears. 2) Cytochemistry of the vaginal epi- 
thelium. 3) General cytology of the vagina 
t Physiologic variations from birth to th 


postmenopaus il age 5 Action of various 
hormones (this includes actions of estrogens, 
progest rone androgens, chorionic gonado 
tropin, ACTH; desoxycorticosteron and 
cortisone; under the curious heading “non- 
virilizing androgens” methylandrostenediol 
androstenediol dipropionate; and finally vari 
de rivatives ot androstanolone andro 
stanediol pregnonolone, dehydroandrosterone, 


ind ethinylandrostenediol ). 6) Action of non- 
hormonal substances (Vitamin A and E: 
the following “drugs”: Acetylcholine, A.T.P.., 
paraoxypropriophenone ). 7 Influences of 
bacteria and parasites Section 8 deals with 
evaluation of hormone action by study of 
the vaginal smear. The 9th section contains 
various practical applications. In this last 
section, the author, in several instances, quotes 
published reports without comments. It is 
from the critical reader of this last section 
that I expect raised eyebrows. Mine went up 


n several instances; to quote but two: 
»ostmeno ausal osteoporosis 1S subdivided 
I 


into etiologically different groups on the basis 
of the cytologic picture of the smear: and 
again, the vaginal smear picture is reported 
to be helpful in selecting “adjuvant” hormonal 
therapy in obesity 

| believe that the excellent quality of the 
microphotographs deserves — mention The 
book will unquestionably be valuable — to 
workers in this field. The fact that references 
ire mostly to Europ in public itions, makes 
this monograph less encyclopedi but may 
add to its interest to the American student of 
vaginal cytology 


SYNOPSIS OF GASTROENTEROLOGY. By Rupo.t 
SCHINDLER, M.1D., Clinical Professor of Med 
icine (Gastroenterology College of Medical 
Evangelists. Pp. 395. New York: Grune & 


Stratton, In L957. Price 


Rupout SCHINDLI ~=world-renown 
endoscopist, has written a synopsis of gastro 
intestinal diseases and disorders for the get 


eral practitioner and_ internist. Benefits 
incumbrances to be derived from reference 
to the literature have been omitted Witl 
regard to the de scription of a disease entity 
ind its pathology the author has done wel 
particularly in those diseases which allow 
for a description ot endoscopic observation 
Considerations of basic abnormal physiolog 
are essentially omitted and concepts of ther 
desired The auth 


is obviously a surgically-minded gastroentet 


apy leave much to b 


ologist. Suggestions referable to benefits 
be derived from th 


mployment of dru 
are often omitted or else are scanty or obs 
lete. For example there are very few g 
troenterologists today who would recommet 
codeine, Pantopon or Demerol in the tr 
ment of a bleeding peptic ulcer or who woul 
employ atropine In the presence ot pylor 
obstruction Although the author has obvious 
read widely in the field of emotional dis« 
and therapy, his book gives no evidence tl 
he has accepted much of what he has re 
This reviewer does not believe that his reco 
mendation to discuss with the ulcer pati 
possible complications and surgery on 
first visit will be taken seriously by m 
practitioners. 

Although this book has much of inte: 
gathered from the vast experience of 
author, its greatest drawback is the fact tl 
it deals with generalizations and nevet ql 
gets down to the finite details of diagno 
differential diagnosis and therapy that wo 
worthwhile to 


make this “synopsis” 
audience for which it was intended. S. I 
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THe Piystorocy oF INDUCED HyPpoTHERMIA Tuts study of the sociology of medical 
Edited by Roserr D. Dripps, M.D., Profes- — education represents a landmark in medical 
or of Anesthesiology, University of Pennsyl- — education. The study is based on the concept 
inia School of Medicine, Chairman, De- that a medical school represents a social 
partment of Ane sthesiology, Hospital of the setting and that study of this social setting 
University of Pennsylvania. Pp. 447; 48 ills. — should eventually allow environmental manip- 
Washington, D.C.: National Academy of ulation so that better education may be 
Sciences—National Research Council, 1956 achieved 
Price, $3.50 The collection of papers in this volume con- 
ficury-six authors and = discussants have stitute a first set of reports on continuing 
ntributed to this volume which represents studies in the sociology of medical education 
the proces nes of a symposium undertaken by the Bureau of Applied Soc ial Research of 
vy the National Academy of Sciences—National Columbia University, in collaboration with 
Resear Council with the sponsorship of the students and faculties of the Schools of 
e United States Army, Navy, and Air Force, | Medicine of Cornell University, the University 
ler the very capable leadership of Dr ot Pennsylvania, and Western Reserve Uni- 
ripps, who acted as Chairman and Editor, — versity 
ere has been gathered between the covers Part I of this report deals with the theo- 
thoritative book essentially all that retical, methodologic and_ historical back- 
ently known or being investigated of ground of the studies. Part II deals with some 
bject of induced hypothermia of the factors influencing the students in 
a t organized in five parts General their decisions to make medicine — their 
ysicoch il and physiologic considera career. Part III deals with the changing atti- 
f hypothermia is followed by the effects tudes of medical students as they progress 
hypothermia on specific systems. A special through medical school. Part IV describes and 
en devoted to mvocardial irrita measures some aspects of the Cornell Compre- 
lity and hypothermia and this is followed hensive Care and Teaching Program. 
the clinical ipplication of induced hypo This pioneer effort is “must” reading for 
ermia which naturally leads, finally, to medical educators W. S. 
hniques of hypothermia Each part is re 
ewed and ippraised by most eligible dis . ines 
PERIPHERAL VASCULAR Dusorpers. Edited 
nicians vith a practical experience In | MC 
of induced hypothermia have ET R ARTIN, CHIR., Lec urer in 
brought together with research workers Surgery, Postgraduate Medical School, Lon- 
of don, R. Bevertey Lynn, M.D., Assistant 
! information on the fundamental altera Professor of Surgery, Medical College Uni- 
in function which accompany hypo- versity of Saskatchewan, ]. Henry DIBLE, 
ia has been presented. Attention” has M.B., Professor Emeritus of Pathology, Uni- 
called to conflicting data and opposing versity of London, and Ian Arrp, Cx.M., 


Professor of Surgery, University of London. 
Pp. 847; 450 ills. Edinburgh and London: 
E. & S. Livingstone, Ltd., 1956 (The 
Williams and Wilkins Co., Baltimore, U.S. 
Agents). Price, $20.00. 


Sources of such differences have 
pointed out in terms of such variables 
lifferences in tec hnique, experimental de 
species studied, temperature ranges and 
ree and type of anesthesia. Of considerable 


ficance, the direction of future work has Tuts is a comprehensive text on peripheral 
indicated vascular disease by nine British contributors. 
his completely authoritative, invaluable | Most of the chapters are thorough, clearly 
pilation of fundamental material com- written, and reflect the broad experience of 
| with clinical. application, will prove to the authors. 
major contribution to the subject of in- The grouping of Acrocyanosis, Livido 
| hypothermia S we: Reticularis and Chilblains in one chapter, as 


varying degrees of hypersensitivity to cold, 
is a novel one. 
Considering the size of the book, the 


STUDENT-Puysician. Edited by Roser chapter on the Vascular Effects of Superior 

Merton, Grorce Reaper, M.D., and Thoracic Outlet Syndrome is sketchy and 

L. Pp. 360. Cambridge, incomplete. 
Harvard University Press for The The advice against the employment of 


imonwealth Fund, 1957. Price, $5.00. sympathetic block in the conservative man- 


| 
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agement of arterial embolism is certainly 
open to question. Certainly, blocks should 
not be done after institution of anticoagulant 
therapy, but may be of considerable value if 
done promptly and followed by anticoagulant 
therapy 

rhe statement on page 462 that embolism 
used not to occur from the atrial fibrillation 
of toxic goiter but does now occur under 
thiouracil therapy should be further explained 
and documented 

These are minor criticisms of an excellent 
hook which is profuse lv illustrated, and can 
be highly recommended as a valuable addi 
tion to the literature on disorders of the pe 


ripheral vasculature N. I 


UNDERSTANDING SURGERY. Edited and com 
piled by Ropert E. RorHenserc, M.D., 
Surgeon at the Jewish Hospital, Brooklyn, 
und Clinical Assistant Professor* of Environ- 
mental Medicine and Community Health 
at the State University College of Medicine 
New York. Pp. 620; 103 ills. New York 
McGraw-Hill Book Company, Inc., 1957 
Price, $4.95 

Tuts book has been written for the pur 
pose of explaining modern surgery to the lay 
person who may be anticipating an elective 
surgical procedure, or who has great interest 
in the subje ct. The book is well arranged with 
a section on The Safety of Modern Surgery. 
the Costs, Hospital Accommodations, and 
['ypes of Anesthesia. Additional sections ar 
arranged systematically to cover specific oper- 
ations on specific systems. It is very well writ 
ten using terminology which any well-educated 
layman could understand. The illustrations ar 
simple drawings which are quite clear. In 
each section there are a list of questions 
which one would expect a patient to ask 
ind these are answered authoritatively and in 
terms that would be agreed upon by any 
surgeon 

The book can be highly recommended to 
patients who are anticipating elective surgery 
and should be useful to have in the office to 
supply the practicing surgeon with concis« 
lay terminology to answer some of the ques 


tions he is asked R. B 


H ANDBOOK O 


Toxico.Locy, Vou. II ANTI 
BioTics. Edited by S. Spector 
Principal Contributors: John N. Porter and 
Gilbert C. De Mello. Pp. 264 Philadelphia 
and London: W. B. Saunders Company 
1957. Price, $6.00 


luis book is the second volume of the 
Handbook of Toxicology, a valuable, careful 
and extensive compilation from the literature 
In this volume data are given for 340 anti- 
biotics. In addition to toxicological informa- 
tion, extensive data on the physical, chemical 
and biological properties are included 

For example, information on the following 


items is given for oxytetracycline (Terramy 
cin source, amphoteric nature, molecular 
formula and weight, structural formula, crys 
tal form and_= color ielting point, optical 


activity, UV absorption maxima, solubility 
stability, chemical reactions, quantitative ck 
termination, biologi il activity against vari 
ous organisms both in vit? and in vivo, clini 
cal usefulness with dosage, veterinary uses 
acute and chronic toxicity, resistance, absorp 
tion and excretion, mode of action, animal 


nutrition and miscellaneous data. The source 


} 


of the data is indicated bv references to the 


bibliography, which is arranged according to 
intibiotics. The index includes synonyms and 
proprietary names. At appendix contains at 
alphabetical list of organisms and gives fon 
each organism the antibiotics exhibiting mod 
erate to marked activity against it. A second 
appendix lists the source microOrganisms; for 
each microdrganism the antibiotics which it 
vields are indicated. The title is misleading 
since this volume contains much more that 


toxicological data D. & 


THE RericuLaArn FORMATION OF THE BRAID 
Stem. By BropaL, M.D Profes 
sor of Anatomy, Anatomical Institute, Uni 
versity of Oslo, Norway Pp 87: 23 ills 
plates Edinburgh and London: Oliver an 
Boyd, and Spring fie Id, Ill.: Charles ¢ 
Thomas, 1956. Price, $3.00 


THE essence of this publication was pri 
sented as two lectures under the auspices 
the William Ramsay Henderson Trust at th 
University of Edinburgh in May. 1956. TI 
reticular formation has been shown to be 
Importance in the regulation ot blood pre 
sure and respiration, control of movemer 
and muscle tone and particularly the mai: 
tenance of consciousness and sleep regul 
tion. This part of the brain has in rece 
vears attracted much investigation amo! 
neurophy siologists, clinical neurologists, neur, 
surgeons and psychiatrists 

This book appears to be the first comp 
hensive review of the reticular formation. 7 
author reviews many recent studies made | 
himself and collaborators in the Departm 
of Anatomy, University of Oslo. Their inves 


| 

\ 

i 

ke 

Bi 


fiber connections of the reticu 
substantiate — the 


itions of the 


irs formation conclusion 


lrawn from cytoarchitectonic studies, that 
the reticular formation is not entirely diffuse 
its anatomical organization. 
In the second part of the text, the author 
orrelates the anatomical data in the light 
recent physiological findings. 
The function of this particular formation 
extremely interesting but controversial. The 
thors ntribution will be of particular 
rest to specialists working in this field. 
M.S 
EROGENEITY AND Lispmo. By Rospert FLLEss 


M.D., Senior member of the New York Psy- 
hoanalytic Institute Pp. 325. New York: 
International Universities Press Inc 1957 
Price $7.50 
BaseD on Clinical observation gleaned in 
5 years of practice in psychoanalysis, Dr. 
Fliess distinguishes between libido (energy 
f the se drives and erogenity (the 
nctioning of the erogenic zones). Many 
tinal theoretical conclusions are reached. 
Phe ise histories of patients are written 


ith great clarity. This volume is unique 
far as the author treats fragments of 
Shakespear works as though they were the 
rbal production of patients 
It is rare to find so great a wealth of 
ical material compressed into a_ single 
lume. At times the style is difficult. It is 


kely that the book will be appreciated only 
those initiated into the mysteries of psy- 


analysis. The practicing psychoanalyst will 


of special interest the final chapter en- 


led “On Erogenic | Regressively partial- 
th inguade re M. B. 
NCTIONAL NeEuRO-ANATOMY. By A. R. 


BUCHANAN, M.D Protessor of Anatomy, 
iversity of Colorado School of Medicine. 

rd ed Pp 362: 273 ills., 18 in color. Phila- 
elphia Lea & Fe biger, 1957. Price, $7.50. 
luis book utilizes mainly the functional 
roach to the study of the nervous sys- 
This edition has clarified many fune- 
concepts particularly regarding the role 
yed by the basal ganglia, thalamus, and 


| 
ul 


thalamus. This is an important contri- 
of the increasing amount of 
both animal and human 
irding stimulation and lesions of the limbic 
em, reticular formation and basal ganglia. 


on in Vlew 


siologic al data 


iuthor still assigns certain functions to 
so-called” suppressor areas even though 
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recent experimental evidences cast serious 
doubt on the existence of such areas. The 
Bucy for the origin of ab- 
normal movements still appears in the book 
despite recent work showing that interruption 
of these circuits in the pallidum does not 


increase the 


old cones pt ot 


involuntary movements but ac- 
tually abolishes them. There are 273 illustra- 
tions in the book, the last 73 of which are 
devoted to the atlas of the brain stem and 


H. W. 


adjace nt structures. 


AN ATLAS OF MuscLE PATHOLOGY IN NEURO- 


MUSCULAR Diseases. By |]. Gopwin GREEN- 
FIELD, M.D., G Mitton Suny, M.D., 
C. M.D. Anp 
LEONARD Berc, M.D., Department of 
Health, Education and Welfare, Public 
Health Service, National Institutes of 
Health, National Institute of Neurological 
Diseases and Blindness, Bethesda, Mary- 


land. Pp. 104; 92. ills. 
London: E. & §S 
(The Williams 
U.S. Agents Price, $9.00. 

Tuts thin book 
study of tour 
determine the 


Edinburgh and 
Ltd., 1957 
Baltimore, 


Livingstone, 
& Wilkins Co., 


combined 
independent investigators to 
fundamental reactions of mus- 


represents the 


cle to disease and an attempt to associate 
these reactions to specific neuromuscular dis- 
orders. The Atlas is divided into two parts 
with the above-mentioned points in mind. The 
first part is adequately illustrated by color 
and black and white reproductions; the gen- 
clearly 
defined and described. The second part bears 


eral histopathological changes are 
a clinical classification of neuromuscular dis- 
orders. A correlation of the cytoarchitectural 
changes with the clinical entities making up 
the neuromuscular diseases is attempted. The 
authors conclude that in many cases the 
clinical histopathological observations 
complement one another. This is a valuable 
book for the clinician and the pathologist 
interested in disturbances. 


A: 


neuromuse ular 


La BALISTOCARDIOGRAPHIE: LEs Bases Puy- 
sigues Les APPLICATIONS CLINIQUES. By 
G. R. Racer, Senior Attendant, Cardiovas- 
cular Center of Hopital de la Pitie. Pp. 108; 
32 ills. Paris: Masson et Cie, 1957. Price, 
1.200 fr. 

Tue author has admirably accomplished 
his purpose of introducing the discipline of 
ballistocardiography to French cardiologists. 
He has written a simple and at times didactic 


a= 
mim 
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book which is ideal for a primer. He acknowl 


edges his debt to American cardiologists with 


whom he has worked and who were ¢racious 
enough to permit him to use their illustra 

The book opens with an excellent short 
historical review. He correctly credits Gordon 
for first pointing out the movements of the 
human body produced by circulation of the 
blood and Starr as the first to study these 
motions systematically from an experimental 
clinical and physical standpoint 

Succeeding chapters are devoted to physi 
cal principles types of apparatus, the normal, 
the effects of respiration, its relation to cardia 
output alterations produced by disease and 
particularly hypertension, coronary — insuffi 
clency infarction, valvular and congenital 
abnormalities, arrhythmias and conduction 
defects 

The book is recommended for the purpose 
it was written. to introduce the cardiologist 


to a method which gives promise of meas 


ing the torce of cardiac contraction co 


CURRENT SURGICAL MANAGEMENT. Edited by 

JOHN H. MuLHoLLANp, M.D., New York 
University College of Medicine, Epwin H 
Evuison, M.D., Ohio State University Col 
lege of Medicine, AND STANLEY R. FRIESEN, 
M.D., University of Kansas Medical Center 
Pp 194: 17 ills Philadelphia and London 
W. B. Saunders Company, 1957. Price 
$9.00 


His is a unique volume containing 
controversial views on a number of important 
surgical subjects. Numerous authors have 
contributed and each 1S recognized as an 
authority in his field. The treatment of each 
lesion is discussed by several authorities who 
hold divergent points of view. Cholecystitis, 
gastrointestinal hemorrhage, gastric lesion. 
colon carcinoma, carcinoma of the cervix and 
malignant melanomas are a few of the sub- 
jects covered and indicate the wid scopt 
of this volum« 

This book is not intended to be a textbook 
of surgery but should be read by all surgeons 
and students of surgery in order that they 
may appreciate the rationale of the various 
modalities in surgery. Perhaps the greatest 
value in reading this volume is that it dem 
onstrates the fact that a good surgeon bases 
his views on sound surgical principles. These 
authors may differ in details but all have as 
their goal the desire to treat the patient and 
fit the operative procedure to his disease, not 


force every patient into a single standard 


procedure R. B 
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CJASTRO-INTESTINAL OsstRUCTION. By MEYER 
O. Canror, M.D., Associate Attending Sur 
geon, Grace Hospital, Detroit, Aanp ROLAND 
P. ReyNoups, M.D., Chief of Surgery, Grace 
Hospital Pp. 565; 415 ills. Baltimore: The 
Williams & Wilkins Co., 1957. Price, $18.00 

TH subject of obstruction of the gastro 
intestinal tract is covered in this book in the 
greatest detail. The book begins with reviews 
of the historical and embrvologic aspect and 
then considers obstruction in each separate 
segment from the esoph igus to the anus. The 
radiologic diagnosis of obstruction and patho 
logic physiology are ven adequate space 


Therapy IS well COVCTE and as Oe would 
anticipate, an extremely detailed discussion 
of intubation is included. Numerous diagrams 
roentgenograms and photographs illustrate 
the text very adequately 

One cannot recommend this as a text for 
students, although it should be available to 
them as a reference. It is recommended very 
highly to the surgical resident o1 practicing 
surgeon and is the most up-to-date detailed 
volume on this subject with which this re 


viewer is familiar R. B 


Docror Couracrous. THe Srory or Dr 
GRANTLY Dick Reap. By A. Noyes THOMAS 
Pp. 218; 5 ills. New York: Harper & Brothers 
1957. Price $3.15 

GraNntLy Dick Reap, the “Doctor Coura 
geous,” is one of the most controversial 
figures on the modern obstetric scene. His 
most enthusiastic proponents are often ilmost 
ecstatic about and dedicated to the principle 
that pain and most abnormalities of labo 
can be eliminated by adherence to his method 
for natural childbirth. His most vocal oppo 
nents have nothing but scorn for his methods 
The majority of obstetricians, however, are 
in accord with and make use of his basi 
tenets. 

The author, who is obviously sympathetic 
to Read, pictures him as an intelligent, sensi 
tive individual, a good student, a writer of 
prose and poetry and an excellent athlete 
According to the author he began to develop 
his theories concerning labor and_ delivery 
while still a child, by observing the differ 
ence between the deliveries of the women 
who lived on his family farm and animals 
both wild and domesticated. From his later 
( xperien¢ es in medic al s¢ hool, as a Wal Sul 
geon and in the management of women 
during labor he developed the “Fear-Tension 
Pain” concept. He claims to have had nothing 
but resistance to his ideas and it sounds a 
though the British physicians avoided com 


th 

ral 
| 

j 
( 

k 


pletely ny 
difficult to 


new ideas concerning labor. It is 
believe that “During his four years 


1 medical student at Cambridge, however, 
that Read found only one opportunity to 

ise the estion of pain in childbirth.” 

Read obviously is sensitive, compulsive 


somewhat paranoid individual and one 
innot help but whether his ideas 
ht not have received much better accep- 
had his personality been different. It 
that the opposition from promi 
etricians Was 


lividual than a 


wonde I 


ni } 
obpst more 


against the 
theory and _ that 
been presented in a diflerent man 


have been better accepted. 


gainst the 


‘kk should be of interest to physi 
vho have wondered about the man 
Natural Childbirth 


sents a most sympathetic picture 


in th theory ot 


. it also indicates why so many people 


points of view concerning him 


ept W 


Edited by 
AMISON Biological 
spru Harbor Vhird 
New York 


roundatior 1957 


HAROLD 
Cold 
Conterence Pp. 361 
Josiah Macy, Jr 
$4.50 


Laboratory, 


Price 


HIS Conterence” represents a report 
data on 
LSD-25 
The material, 

importantly — the 
rs ft? 


he highest order; an important 


1es important new psy- 


meth rugs such as and 


niin is well as others 


ntahon ind more 


K n extremely rapidly expanding field. 


M. O 


Edited by Davin NACHMAN 


HN AND H. Houston Merarrr. Columbia 


niversity College of Physicians and Sur- 
Fitth Conference ‘Pp. 218; 82 ills 
w York: Josiah Macy, Jr. Foundation, 
96. Price, $4.50 
\Mlost recent in a series, this “conference” 
tains tl high standards previously es- 
hed. Excellent presentations are included 
nized and well established authorities. 
section on Brain Stem and = Higher 


is particularly well done and informa- 
igures and illustrations are well chosen. 
ns on Corticospinal System, Properties 
erve Impulses, Reflex Behavior of Spinal 
1eurons and Some Properties of Excit- 


Lissuc ire also 


This is a 
ind valuable book for those who wish 
brought up-to-date in the field. 

M. O. 


very good. 


| 
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By WILLIS 
B. GUSTAFSON, 


PHARMACEUTICAL CALCULATIONS. 
T. Brapvey, A.M., CARROLI 
Pu.C., B.S., A.M., AND MITCHELL Jj. 
SToKLOsA, Pu.C., B.S., A.M., The Massa- 
chusetts College of Pharmacy. Pp. 325; 5 ills. 
Philadelphia: Lea & Febiger, 1957. Price, 
$4.50. 
Tus is a well arranged, and _ in- 
book designed primarily for stu- 
dents of pharmacy. However, some chapters 


concise, 


formative 


ot the book should be of dec ided usefulness 
to all those having to deal with pharmaceuti- 
cal calculations and measurements, including 
medical students and nursing students. Both 
metric and apothecary systems are dealt with. 
tables used in pharma- 
included 


Common reference 


ceutical calculations are 


THe ApreNAL Cortex. By |. CHesTeR JONEs, 
Pu.D., Department of Zoology, University 


of Liverpool. Pp New York: 


1957. Price, 


316: 35 ills 


Cambridge University Press, 


87.00. 

Tus monograph discusses the comparative 
physiology ot the adrenal cortex in various 
biological species among the vertebrates. It 
deals with structure and function, including 
hormonal synthesis, and relationship to other 
parts of the body. It is well documented, 
and references are numerous, Written by a 
competent and observer, this 
monograph represents a valuable addition to 
the growing literature concerning the adrenal 
cortex. W. P. 


investigator 


THe FUNCTION OF THE URETER AND RENAL 
Pe.vis. By Freprik Kut, M.D., University 
of Oslo. Pp. 205; 89 ills. Philadelphia: W. B. 
Saunders Co., 1957. Price, $7.50. 

THE a research associate and assis- 
tant in medicine at the University of Oslo, 
presents observations made on the ureter and 
renal pelvis of humans. The studies were 
conducted over a period of 1% years on both 
normal and diseased patients. Methods used 
in the investigation 
of intraluminal 
urography. 


author, 


included measurement 


pressures and _ retrograde 

The book is divided into three parts and 
eleven chapters. The first part concerns itself 
with an appraisal of the research methods for 
studying ureteral activity, the second part 
describes the observations made during the 
investigations on physiology of the upper 
urinary tract while the third part deals with 
the activity of the pathologic dilated ureter 
and renal pelvis. 


\ 
_ 
| 
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Although kKiil criticizes manometric meth 
ods utilized prior to his studies with the 
urometer, his experimental observations ar 
not new and in general substantiate previous 
findings of other investigators. Some of the 
material is presented in a concise fashion 
while in other portions of the monograph 
the author appears to lose his reader in a 
maze of picayunish detail. The bibliography 
is extensive, up-to-date and excellent. Th 
book is of value to the individual planning to 
investigate the upper urinary tract ‘i 


INTERNATIONAL CONGRESS OF GASTROENTER 
oLocy. Pp. 766; illustrated. Basel and New 
York: S. Karger, 1957. Price, not given 
THis book is a record of the 80 presenta- 
tions made at the fifth meeting of the Associa 
tion of the European and Mediterranean 
G rical Societies. Most articles are 
in English but many languages are used 


astroenterolog 
Some are complete with illustrations and 
bibliography others are merely abstracts. The 
major subjects covered in this congress in 
cluded nonmalignant lesions of the « sophagus. 
premalignant conditions of the alimentary 


tract, ulcerative colitis and a miscellaneous 


group dealing mostly with gastric secretion 
Eminent teachers and investigators trom all 
parts of the world have contributed to this 
volume. Most articles are of the review type 
but some contain new material 

The sections dealing with the esophagus 
are particularly well done. The fundamentals 

] 


of normal and abnormal motor function of 


the esophagus are critically reviewed and the 
problems in diagnosis and management of 
various esophageal disorders are carefully 


appraised 


PATHOLOGY. Edited by W. A. D. ANDERSON 
M.A M.D Professor of Pathology and 
Chairman of the Department, University of 
Miami School of Medicine. 3rd ed Pp 1402 
1294 ills. and 11 color plates. St. Louis 
C. V. Mosby Co.. 1957. Price, $16.00 

THis text, since its first edition, has been 
generally acce pted as an excellent treatise on 
this subject not only for the medical student, 
but for the clinician and pathologist as well 
I am quite certain that most, if not all pathol 
ogists, use one ol the three editions quite 
frequently not only for elucidation of routine 
problems, but also for confirmation and elab 
oration of uncommon or rare conditions and 
as a valuable reference guide because of th 


extensive and up-to-dat bibliographies In 


the first sentence of the pretace to the first 
edition the author states that “Pathology 
should form the basis of every physician's 
thinking about his patients” and I might add 
that Pathology should be presented in a fac 
tual orderly, comprehensive, authoritative 
practical and readable fashion, if the above 
tim is to be accomplished. Dr. Anderson and 
his contributors have done this. This book is 
recommended as an ideal and as an excellent 


expos ot pathology 


HEADACHE: DIAGNOSIS AND TREATMENT. By 
Roperr | Ryan, B.S., M.D M.S. (in 
Otolaryngology St. Louis University School 
of Medicine. 2nd ed. Pp. 421; 6 ills. St 
Louis: C. V. Mosby Co., 1957. Price, $6.75 

luis second edition probably encompasses 
ill the known types ind most of the causes 
of headache, some of which are extremely 
rare and of doubtful etiologic basis. However 


the common tvpes of vascular headaches and 


those related to organic diseases of the eve 
central nervous system and the paranasal 
sinuses have been giver idequate discussion 
New chapters in this edition include ] 
lranquillizing Drugs Histamine 3) Tem 
peromandibulat Joint Syndrome ind 4 
Facial Neuralgia 

The vuthor undoubtedly has had mucl 


experience with the use of histamine an 


advocates its use for its vasodilating effect 
is prophylactic treatment for some of the 
vascular types of headache, namely, migraine 
histamine cephalalgia, tension headache an 
generalized vasodilatit headache. This typ 
of treatment 1s expensive ind time consumit 
for the patient 

The reviewer believes, from his experienc 
is well as experiences ol others, that as gor 
or better results are obtained if thoroug 
evaluation is given to emotional and _ tensi 
states of patients with the vascular type 
headache, and prophylaxis directed towat 
the mitigation or correction of these factor 

This volume should be he Ipful to the phys 
cian in general practice in classifying 


symptoms of head pain 


Dnt Mepical INTERVIEW By AINSI 
Meares, M.B.B.S.,. B.Acr.Sc., D.P.M. 
112 Springfield, Il] Charles C Thom 
1957. Price $3.50 

Tuts small book fills a long-existing n¢ 
for a concise text on interviewing, intend 
for the nonpsychiatrist. The author | 
bridged the gap between the stand 
“H.P.L.” sand the iondirective —psychiat 


| 
| 


w. Whereas books on physical diag 
st in abundance, medical intervie wing 
na neglected topl 

Medical Interview” is recommended 


physician who sees patients with 


| 
lem ind who doesn’t?) and wants to 
rst nd help them. It might well 
T ndard medical school text 
W.S 
NEW BOOKS 
Materials in the Prevention of Eye In 


By Anruur Hai KEENEY, M.D., 


1).S¢ Section on Ophthalmology Univer- 


ff Louisville School of Medicine. Pp 


20 il Springfield, Ill.: Charles C 
as, 1957. Price, $3.50 
Hi e traces the steps in the technical 
f protective lens materials from 
ttempts to the final stages of today’s 
techniques 
review f the developing concept 
eve Injuries 
mplete review of the physical 
the irious lenses available; and a 
irl 1 of the idvantages and dis 
f each tvpe of lens available today 
uld be of great value to any 
ith the responsibility of advising 
t t tective lenses required for the 


f industrial need I H 


il Contributions to Endocrinology 
Sin CHARLES Dopps, M.V.O., Courtauld 
tute f Biochemistry, Middlesex Hos- 


Medical School, London. Pp. 76; 28 
Stanford, California: Stanford Univer- 
Pre {| London: Oxford University 
1957. Price, $3.00 

i lune consists of 5 papers de 

t t Medical School of Stanford Uni 
Sa Francisco. Sir Charles Dodds is 

th ers in the field of hormonal bio 
emains one of its leaders. Charm 
these papers make fascinating 
for those tudents interested this 

W. P 
pathi Personalities By HAROLD 


LMER, M.D., British Psychiatrist. Pp. 
). New York: Philosophical Library, 


1 


97. Price, $4.75 


R. PaLMeER includes among the psychopathic 
liti the depressive states, schizophrenia, 

si hysteria, the epilepsies, tension 
noid states and mania. This 

th sological sense of the American 
iatrist. For the author, the psychopathic 
Llitie ire individuals who are more or less 


inently awry and this is related to cerebral 
physio vy. The golden rules for the treat- 
# chronic schizophrenia are the preven- 
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tion of bad habit formation and the inculcation 
of good habit formation. Convulsive therapy; 
leucotomy; cortical sedation and spiritual agen 


cies are among the treatments recommended for 


the obsession For the author, when the hysteri- 
cal symptom does not respond to persuasion, 
in intensive course of convulsive therapy is 
indicated. The intensity of the author’s hostility 
toward neurotic persons is indicated in his 
remark, The tree world is not in danger from 


its good citizens and true gentlemen, but from 
its hysterias, paranoias and psychotics who dis- 
rupt and bring nations to the brink of war.”” The 
wuthor’s understanding and suggested treatment 
for neurotic disorders is so primitive, that this 


book is not recommended to any reader 


M. B 


Pénfigo Foliace. By Utysses Lemos Torres. 
Pp. 176; 78 ills. Sao Paulo, Brazil: Dr 
Ulysses Lemos Torres, 1956. 

luis monograph on pemphigus foliaceus gives 
wide coverage of the subject, including data 
on synonyms, etvmology, definition, history, iden- 
tity, geographic distribution, incidence, clinical 
ispects, pathology, differential diagnosis, treat- 
ment, etiology and pathogenesis Written in 
Portuguese, this presentation will have relatively 
meager circulation, but for reference it is a worth 
while production. While there are nmumerous 
clinical photographs, the value of the volume 
would be greatly enhanced if there were more 
photomicrographs H. B 


The Functions and Education of Medical 
Record Personnel. A Survey Report to the 
American Association of Medical Record 
Librarians. By The Study Group of the 
Graduate School of Public Health, Univer- 
sity of Pittsburgh; ANTONIO Crocco, 
Sc.D., G. Jounson, B.A., C.R.L., 
DorotHy KNoe tt, Pu.D., anp BERTHA 
PFENNINGER, B.E., R.R.L. Pp. 78. Pitts- 
burgh: University of Pittsburgh Press, 
1957. Price, $2.00 


The Human Brain. By A. M. Lassex, M.D., 
Pu.D., Professor of Anatomy, Boston 
University School of Medicine. Pp. 242. 
Springfield, Ill.: Charles C Thomas, 1957. 
Price, $4.75 

MAN represents a product of possibly forty 
thousand generations, each family of which, was 
subject to hereditary influences and transmuta- 
tions. Man receives a biological legacy from his 
more remote ancestors, from which he cannot 
completely extricate himself. In a clear, concise 
manner, the author attempts to portray the im- 
pact of past environment upon the brain and to 
draw inferences as to what it might mean to 
us in the middle of the 20th century. 

The reviewer found this book interesting as 
a narrative but questions its scientific validity. 
The author is naive in his understanding of the 
development of the human psyche. The name 
of Sigmund Freud, the greatest thinker of our 


is bee 
rol 
t 
By 
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the subject which this book covers, is simplicities of the electrocardiogram, to cover 
t even mentioned The anthropological dis the diagnosticall l rtant patten ind to pro 
urses are quite elementary The title of the vid idequate i trations with captions that 
book does not seem appropriate to the subject ire sufficient vet not too detailed. In this, the 
matter The author’s failure to appreciate the withor has well succeeded and, in the opinion 
real complexity of the subject matter with which of the Reviewer, thi perhaps the best available 
he deals is illustrated by the final sentence of text for the bewinn« There are selected refer 
the book ‘the problem of man has now become ences There have been added in the second 
an and it may be possible that cooperation, edition, the following item Tp and U wave 
dignity, individual consideration and_ kindlines relation of standart t unipolar limb leads, the 
rather than competition may be the road that concept of systolic ind diastolic overloading of 
should be followed.” M. the ventricles pa tole, main-stem  extrasvs 
toles differentiati between ventricular ind 
supraventricular tachveardia intra-atrial block 
nodal ind) ventricula cape, dissociatior 
NE W EDITIONS with interferenc farction witl it QO waves 
post-extrasystolic T-w e changes, hyperkalemi 
Practical Electro ardiography By small chapter on B ACT 
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